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Mes MODERN prides herself on being 
1 up-to-date in all things. She lives, moves 
and has her being in the light of today, with 
her face steadily turned toward tomorrow. 
She keeps abreast of current happenings, 
fashions and new ideas and developments 
affecting the home. In this realm, hers is 


the last word as well as the first .... 


You are absolutely dependent on her good 
will. She dictates the lines you must handle. 
She decides where and how you must do 
business. For Mrs. Modern is your customer 


—the average woman of today 


Mrs. Modern demands leisure 
and time for other interests 


besides cooking. She refuses to 
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spend all of her day in the kitchen. Never- 
theless for the time she does spend there, 
she insists that the kitchen be as modern and 


pleasant as any other room in the house 


That’s why Magic Chef appeals to her. She 
sees in it the gas range of today and for today, 
meeting her requirements of style and beauty, 
measuring up to her standards of modern 


efficiency, convenience and ease of operation. 
Mrs. Modern likes her last word as well 
as did her mother. That’s why she likes 


Magic Chef gas range, the last word in 


modern cooking appliances . 


If you haven't seen the Magic 
Chef Portfolio for Spring, 


write for a copy. 
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¢ Designing to the 
Customer’s Need 


The piping system illustrated is a manifold con- 
necting four small oxide purifier boxes, so that 
coal gas or water gas might be put through any 
or all of them in any sequence. 


Our compact designing to meet the customer's 
need proved a very economical solution to a 
problem which, at first consideration, appeared 
too costly. This is a typical illustration of the way 
Semet-Solvay plant engineering service and 
equipment solve problems and save money. ~ 


Have you apparatus that you are not ready to 
replace, needing changes to keep up with oper- 
ating demands? Let us figure with you to find a 
solution. Our recommendations will be gauged 
to meet your requirements and to fit your budget. 


Your inquiry involves no obligation. 


We are at your service. : 


SEMET-SOLVAY 
ENGINEERING CORPORATION 


Engineers v Contractors 


40 RECTOR STREET v NEW YORK, N.Y. 
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PRODUCTION EQUIPMENT 
1882 























Patent Office Model - Original Lowe 
Carburetted Water Gas Apparatus 


¢ ¢ 
MAJOR U. G. I. DEVELOPMENTS 


Improved Double Superheater Lowe Water Gas Apparatus 
Method of reversing make of gas through Generator 
Increased Capacities 

U. G. I. Air and Steam Meters 

Hydraulic Operation of Water Gas Apparatus 

Dust Catchers 

Welded Cone Head Shells 

Exhaust Steam System for Water Gas Sets 

Automatic Carburetter Blast Control 


¢ ¢ 


THE U. G.I. CONTRACTING COMPANY 


DIVISION OF 


UNITED ENGINEERS & CONSTRUCTORS INC. 


New York Philadelphia Chicago 





MAXLMUM RETURN TO CLIENTS PER DOLLAR EXPENDED 
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PRODUCTION PROCESSES 
1934 








U. G. I. Mechanical Generator 
with Reforming Process 


¢ 64 
MAJOR U. G. I. DEVELOPMENTS 


. I. Waste Heat Boilers 

. I. Automatic Control for Water Gas Apparatus 

. I. Intermittent Vertical Retort Coal Gas Plant 

. I. Pressure Producer 

. I. Vertical Chamber Ovens 

. I. High Duty Condensers 

. I. Self Clinkering Mechanical Generators 

. I. Heavy Oil Process : 
. I. Reforming Process for Refinery and Natural Gases 


ececeeece 
AAAAHAAAAA 


¢ ¢ 


THE U. G.I. CONTRACTING COMPANY 


DIVISION OF 


UNITED ENGINEERS & CONSTRUCTORS INC. 


New York Philadelphia Chicago 





MAXIMUM RETURN TO CLIENTS PER DOLLAR EXPENDED 
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U. G.I. 


1882 - 1934 











U. G.I. has made available to the gas industry 
many developments and improvements in gas 
manufacture, distribution and utilization .. . 
methods that have been largely instrumental in 
enabling the industry to keep pace with the con- 
stantly increasing demands for more and better 
service that have resulted from the acceptance of 


gas as the ideal fuel for the home and for industry. 


“No community can grow faster 


than its public utilities’’ 


THE UNITED GAS IMPROVEMENT COMPANY 
Philadelphia 


Penna. 
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Symbol of Dealer 


75 YEARS AGO AND TODAY 


The year prior to the election of Abraham Lin- 
coln to the presidency of the United States wit- 
nessed the birth of the American Gas Journal. It 
marked the forty-third anniversary of the American 
gas industry. It was the tenth anniversary of the 
introduction of gas service to the residents of the 
City of Brooklyn. 


In the intervening years the American Gas Jour- 
nal has marched along with the progress of the gas 
industry. It has recorded the industry’s devélop- 
ment, reported its activities and reviewed its prob- 
lems. It has ably served gas companies as they 
developed and furnished their customers with the 
Great American Servant. 


The gas industry may well be proud of the 
American Gas Journal. It appreciates the capable 
manner in which the Journal has been conducted. 
It realizes the information the Journal has reported 
of the progress made in manufacture, production, 
distribution and utilization of gas for industrial and 
domestic uses. 


For these services The Brooklyn Union Gas Com- 
pany, on its 85th anniversary, extends congratula- ‘ 
tions to the American Gas Journal on its diamond 
jubilee. May its development continue along with 
the progress of the industry it serves. 


THE BROOKLYN UNION GAS COMPANY 
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Birthday Greetings 


The second oldest gas utility in these United States extends its 
warm congratulations to the oldest gas journal on the occasion of ‘its 
seventy-fifth birthday. 


Although gas first flickered forth in Boston in 1822—in an apothe- 
cary’s shop, to be exact—yet it was not until January 1, 1829, that a 
permanent gas plant was constructed in Boston and public street lamps 
regularly installed and lighted in Dock Square. 


The old Boston Almanac described the gas works then in use with 
these words: 


“The gas made at this establishment is a compound of coal and 
resin, and is esteemed for its brilliancy and illuminating power. There 
are three gasometers connected with the company’s works, two in Hull 
street, each of forty feet in diameter, and one in Washington street at 
the extreme south part of the city, of eighty feet. This is the largest gas- 
ometer in the United States and contains fifteen thousand feet of gas.”’ 


Today, one domestic customer may consume a monthly amount of 
gas equal to the entire supply daily offered to all Boston a century ago. 
Our daily gas output now averages 32,000,000 cubic feet. 


Progress! And the forward march of this company and the gas in- 

dustry as a whole has been painstakingly, faithfully, recorded month 

after month, year after year, for seventy-five years by the American Gas 
Journal. 


Only merit could have withstood the battering tests of so many 
years, and the enduring performance of reporting consistently the activi- 
ties of a vast industry is indeed an achievement and a victory over the 
forces of time and change. 


Boston Consolidated Gas Company 
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HERES ONE SURE WAY 
GAS COMPANIES CAN 


Save Money / 


Standardize on NATIONAL Scale Free Pipe for service lines! 
This will eliminate frequent interruptions on account of re- 
pairs and replacements, due to clogged orifices, or to 
pitting. The clean, smooth surfaces of this pipe have no scale 
ADVANTAGES to break off and start these troubles because the NATIONAL 
Scale Free Process (applied to butt-weld sizes 14 to 3-inch) 
eliminates the scale. This process was developed by National 
Tube Company and has made NATIONAL the outstanding 
pipe value for gas service. Read the 5 outstanding advantages 
listed to the left; they sum up the reasons why this pipe 






















1. Minimized corrosion—particularly 
pitting. 2. Better base for galvanizing or 
other protective coatings. 3. Full delivery 
capacity—less friction loss. 4. No dam- 


age to valve seats; no clogging of small gives assurance of longer life, better service, and greater econ- 
orifices. 5. Greater strength at the weld omy. For your next requirements be economital—play safe 
—due to the extra rolling in the process. at the start—insist on NATIONAL—The Original Scale Free Pipe. 


PANY « Pittsburgh, Pa. 
All National Galvanized Pipe is given a special chromate treatment to resist discol- NATIONAL TUBE COM A gh, 


oration and the formation of white rust. This patented process preserves that smooth Subsidiary of United States Steel Corporation 
glistening surface or metallic lustre which is characteristic of good galvanizing. 


NATIONAL SCALE FREE PIPE 
SPELLERIZED 
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IN THE GAS INDUSTRY 









































[An ideal installation; American Meters for security of accuracy, and a Reliance Regulator for close pressure controll] 
TRADE NAMES 
AMERICAN + D. McDONALD - METRIC 


MARYLAND «+ PACIFIC - TUFTS 
WESTCOTT - GRIFFIN - H&Mcl + RELIANCE 


Albany Baltimore Birmingham Boston Chicago Dallas Denver Erie Kansas City 


Los Angeles Philadelphia Pittsburgh New York San Francisco Tulsa 





° 
ARTA AED RLHNTMTTTTN 


Early tin meter reproduced from an 1867 
catalog of American Meter Company. 
This company was then 31 years old. 


e salute the alert gas company executives who are assuming leadership in the 
odernization of ranges, appliances and meters as a means of keeping the gas 


dustry in step with the van of progress. 


oads are being increased ... customer good will is being strengthened. 


terms of simple economics, meter modernization not only is giving gas com- 
sanies the advantage of the larger capacities of today’s meters, but it is also 


lefinitely assuring savings on maintenance for years to come. 


dvanced developments in both design and materials are minimizing preventable 
auses of removal due to premature failure of obsolete equipment. This reduces 


ustomer complaints and stimulates further confidence in gas company equipment. 


merican Meter Company products and service are calculated to net you the grectest 


possible return on your meter dollar. 


AMERICAN METER COMPANY 
moo 30 
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OR one hundred and eleven years New York’s 

oldest gas company has served the City with- 
out interruption. At the time of the Journal’s first 
issue the New York Gas Light Company, antecedent 
of the Consolidated Gas Company, was in its thirty- 
sixth year, serving an area of approximately 1,000 
acres through 130 miles of pipe. Indeed, the entire 
industry which the American Gas Light Journal 
undertook to serve in 1859 numbered scarcely three 
hundred gas companies throughout the nation. 

While gas has been largely supplanted — eum 

for lighting by electricity, its usefulness a J 
as an ideal heating agent has been ex- “ave ne 


We Remember 
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tended until it is now the standard fuel for cook- 
ing, as well as for a variety of other uses. New 
York City has grown until some three thousand 
miles of mains are required to serve its huge popu- 
lation. Several individual customers each consume 
daily an amount of gas equal to the entire City’s 
requirements in 1859. 

If William W. Fox, President of the New 
York Gas Light Company in 1859, were alive 
today, we believe he. would join this organ- 

ization in extending its congratulations to 
ra the publication of which he was the first 
YY subscriber. 


CONSOLIDATED GAS. _ COMPANY of NEW YORK 
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The Boswell of The Gas Industry 


By HENRY M. RILEY 


Editor, American Gas Journal 
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Mrz Ls LENDS 


Foreword 


GAZE back through the years to July, 1859. Momentous date, that. The country’s railroads had 
reached to the Father of Waters but two scant years prior. A business depression of major proportions 
had barely started to recede. Abolitionist Brown of Osawatomie was making ready to stage his raid on 
the government arsenal at Harper’s Ferry and thereby quicken the fires of civil war which already 
smouldered ominously, while Mr. Lincoln completed his preparatory years in statesmanship before an 
election which was to launch him into the most arduous term ever experienced by.a White House tenant 
and eventual martyrdom. 

Furnishing a connecting link with the earliest days of the Republic, bent and aged veterans of the 
Revolution still lived, and in their second childhood prated of Cornwallis and Yorktown. 

And sprightly business men in their late sixties vividly recalled their visit to Mr. Peale’s museum in 
bustling Baltimore town in 1816, there to view with mingled skepticism and wonder the new illumination 
from gas, “without oil, tallow, wick or smoke”; still others remembered that amazing first use of natural 
gas in Fredonia, N. Y., in 1825. 

Out in Pennsylvania, at the confluence of the Allegheny and Monongahela Rivers, Pittsburgh was 
beginning to.come into its own as an iron and steel manufacturing center; indeed, so accelerated had 
become the manufacturing activities of the country as a whole, that it was fast throwing off its sub- 
servience to the mother country in this regard. 

The lure of precious metals was still in the air. At Hang Town and other mining centers in 
California grizzled men still delved impetuously into Mother Earth in order to wrest therefrom a short 
cut to wealth by virtue of striking in plenteous quantity, that ever magic metal, gold. And in the ‘year in 
question, another feverish rush for precious metals was in the making—for had not “Pancake” 
Comstock just stumbled upon that amazing lode of gold and silver in Virginia City in far off Nevada? 

And ever the tide of humanity pressed westward, pushing the frontier closer to the Golden Gate. 
Conestoga wagons still set bravely forth on the long trek from Saint Jo, Missouri, the western terminus 
of railway transportation. Perhaps the evening before their hazardous trip some of the male members 
congregated under the corner gas lamps in old Saint Jo, and, being slightly in their cups, sang “Oh! 
Susanna!” long and lustily. For that matter, nearly fifty years later it is well within the lmits of 
veracity to aver that convivial blades, similarly in their cups, foregathered beneath the selfsame 
beacons and also sang long and lustily—this time, “Sweet Adeline!” 

Truly times of high adventure—times when, rugged individualism was in the saddle, courageously 
ushering the country, into a new era. 

Turn eastward the magic of imagination. Jt is early summer in fifty-nine. Down in Wall Street, 
in New York, several members of the banking firm of Murray & Company are anxiously waiting. Gas 
lamps—quite likely designed by Tiffany—shine on strained faces. A printer’s devil dashes into the office, 
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his arm curved into a rigid semi-circle as he hugs a bundle of magazines to his side. 


An excited grasp 


at the contents of that tense arm of the ink splotched printer’s devil! Apprehension 1s sponged away 
from the countenances of the members of the firm of Murray & Company, For right courageously have 
the hand-set presses undergone the pains of typographical labor—a new trade paper is born, one of 
the country’s very earliest. At the breast of a potentially mighty industry, which has grown from the 
public demonstration of gas lighting in Mr. Peal’s Museum ’way back in 1816 to three hundred odd gas 
companies stretching from Portland, Maine, to far-flung Frisco, and from Chicago to the Lone Star 
State, suckles an infant publication which up through the years—seventy-five of them—ts to carry high 
the ethics of the publishing craft and indeed is to become the Boswell of the American Gas Industry. 
Here in these stirring days came into being American Gas Journal. 

Up to this time, in a manner of speaking, the American Gas Industry—with its lamp posts dis- 
pelling nocturnal darkness in the highways and byways and a few gas lamps in homes of affluence— 
had been preparing the stage for a gigantic program of wise expansion and development, very like an 
orchestra rendering a spirited overture. And now the curtain was to rise and now the real and mighty 


drama was to begin. 


And now a publication worthy to record the progress of this vigorous, ever 


expanding play was at hand, girding its editorial loins for a task of service which “none shall rue.” 


F A trade publication has 

kept step with the industry 

which it serves, especially 
over a relatively long period of 
years, it is rather difficult to 
chronicle its history without si- 
multaneously setting forth the 
history of the industry itselfi— 
they are indeed synonymous. 
Accordingly, in this brief and 
sketchy narrative, your editor 
freely admits that it will not be 
an easy task to keep the two 
phases from intermingling, and, 
for that matter, he has little or 
no intention of so doing. 

The first issue of American 
Gas Journal — then under 
the name of American Gas 
Light Journal — made its ap- 
pearance on July Ist, 1859. 
Considering its newness and 
the times it was a right ro- 
bust paper of some sixteen 
pages and boasted of not a 
little advertising. ‘It — re- 
markable achievemént—was 
self-supporting from the 
start, and was sponsored and 
published by John B. Mur- 
ray & Company, bankers, of 
40 Wall Street, New York 
City. 

As might be suspected, 
Murray & Company were in- 
terested in promoting gas 
light shares as an investment 
and, in turn, the formation 
of additional gas companies 
whose roster at this time in- 
cluded some three hundred 
and seventy-six separate and 
distinct organizations for 
supplying their respective 
communities with gas serv- 
ice. Incidentally, the total 
capitalization of these com- 


Early Years 


panies scarcely exceeded forty 
millions of dollars and the yearly 
gas output is estimated at 5,000,- 
000 M cubic feet. 

In planning the paper it was 
originally proposed to confine its 
scope to listing various gas 
stocks, their price trends and 
similar financial information 
pertaining to the gas business. 
However, before the first issue 
went to press it was realized 
that the horizon must be broad- 
ened; hence it reached the hands 
of its initial subscribers as a real 
informative and _ educational 
printed medium. Wisely, then, 








“Oh, Susanna!” 


did Murray & Company lay the 
foundation for a gas man’s 
magazine that was without bias 
or ulterior motive and _ that, 
within the bounds of editorial 
ethics and propriety, could func- 
tion with the greatest ‘benefit for 
its subscribers and the industry. 

As to who its first editor was, 
it is difficult to ascertain, there 
being no title of such a nature 
printed on its editorial page or 
elsewhere in the early issues. It 
is thought that the senior mem- 
ber of the firm of Muray & Com- 
pany officiated in this capacity. 
Even so, he either Was closely 
conversant with the gas in- 
dustry or else had free access 
to the advice and judgment 
of those who were—the na- 
ture of its editorial con- 
tents attests to this. 

To Mr. Wm. W. Fox, 
president of the New York 
Gas Light Company, of New 
York City, goes the honor of 
being the first subscriber. In 
the second number, pub- 
lished August Ist, 1859, ap- 
pears an excellent wood cut 
of Mr. Fox, the first cut of 
an editorial nature to be 
used. 

Starting in the first num- 
ber and running for some 
time thereafter was featured 
a listing of gas companies in 
the United States, Canada 
and Cuba. The dates of or- 
ganization, capitalization, val- 
ue of shares, kind of gas 
made and other pertinent 
data were included in this 
listing which was compiled 
by the publisher and, though 
somewhat incomplete, con- 
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stitutes the first sum- 
mary of its kind ever 
published and, there- 
fore, the granddaddy 
of subsequent com- 
pilations and_statis- 
tics. 

By the time the 
second number came 
from the press it was 
announced that the 
Journal had retained 
a staff of experts to 
advise with it as to 
editorial contents. 
This included such 
then well-known 
names as Professors 
Aiken, of Maryland 
University in Balti- 
more, Fraser, of the 
University of Pennsyl- 
vania, and Renwick, 
of Columbia College ; 
also, noted engineers, 
among whom _ were 
Cresson of the Phila- 
delphia Gas Works, 
Torrey, United States 
Assayer, Schultz of 
the U. S. Assay Of- 
fice and numerous oth- 
ers. Here again did 
Murray & Company 
exercise rare sagacity 


and thereby guaranteed the in- 
dustry a paper of strength and 


distinction. 


System and method 
were later to receive the more 
intriguing appellation of “effi- 
ciency” were first suggested in 
the third number wherein, under 


the title, “System of 
Accounts,” is noted 
the following: 

“Tt is evident to us 
that some general sys- 
tem of keeping accounts 
might be adopted by 
all the gas-light and 
water companies, in or- 
der to simplify that de- 
partment of the busi- 
ness. Although a pri- 
vate matter with each 
company, with which 
other companies have 
nothing to do, yet, any 
improvement in it could 
not but be acceptable, 
and if the various com- 
panies will send us 
their forms, we will 
glean from the mass 
what we think the 
choice points, and pre- 


which 


Old Gas Harbor Light, Savannah; Erected 1854 


sent a skeleton of them in a 
future number.” 

However, a number of years 
were to pass before an out-and- 
out article on the subject of ac- 
counting broke into print, the 
same being ‘““A System for Keep- 
ing the Books and Accounts of 


Peale’s Museum, Baltimore 








Gas Companies.” The 
author, W. P. Fodell, 
was Secretary and 
Treasurer of the 
Northern Liberties 
Gas Company of 
Philadelphia. This ar- 
ticle was written in 
four installments and 
thereby claims the 
honor of being the 
first serial in the 
Journal, It was started 
in the issue of July 2, 
1868. 

An institution preg- 
nant with useful ideas, 
this lusty new gas 
paper. In its second 
number, August, 1859, 
it comments on the 
value of a proposed 
Gas Light Associa- 
tion for the state of 
New York as follows: 

“The proposed as- 
sociation will, if es- 
tablished, be beneficial 
alike to companies 
and consumers — to 
the companies, _be- 
cause it will produce 
a constant interchange 
of opinion upon all 
matters connected with 


the economical management 
of gas works, and to the con- 
sumers, because it will be 
the nieans of cheapening the 
cost of production, and so 


enable the 


companies to 


lower the price of them. 


It 





will serve to remove 


those prejudices which 
are founded in ignor- 
ance, and which are as 
vexatious to the man- 
agers of gas companies 
as they are irritating to 
the gas consumers, for 
it will enable those who 
possess the praper in- 
formation to enlighten 
the public, by spreading 
before them, from time 
to time, such explana- 
tions as cannot fail to 
convince the intelligent 
that a business which 
requires so much capi- 
tal, and such nice sci- 
entific management, 
must, to be prosperous, 
be honestly as well as 
ably conducted.” 
This association, 
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whose constitution and by-laws 
were adopted November 16, 
1859, had as its first president, 
Mr. William W. Fox, and its 
treasurer, Mr. Charles Roome. 

Not content with this initial 
observation, the Journal, in its 
October 1859 number, goes con- 
siderably further and recom- 
mends a national gas light asso- 
ciation in noting that, 

“Before the centralized 
strength, and authenticity of 
information, which will be 
the necessary results of a 
National Gas Light Asso- 


One’s imagination can easily 
reconstruct the scene. A rider 
of the Pony Express on his half- 
breed mustang gives a hasty 


One can fancy the greeting in 
Saint Jo and the interchange of 
news, but this is a gas story and, 





glance backward, notes the 
few dim gas lights of Sac- 
ramento and spurs east- 
ward. In the two thousand 
dangerous miles the last 
relay of riders will not 
again see those yellow flares 
until Saint Jo is reached. 
To Placerville, Carson City, 
Humboldt and thence 
through Ruby Valley to 
Salt Lake City the trail 
wends its 
tortuous 








~ 


Tablet Erected by Daughters of The American Revolu- 
tion, 1925, on Site of First Gas Well at Fredonia, N. Y. 


ciation, a thousand fallacies 

of practice will give way— 

by means of the fraterniza- 
tion of gas engineers so 
caused, a thousand asper- 
ities will be softened, and 
countless prejudices re- 
moved. Its purpose being 
of enlarged benefit, its 
realization will confer 
dignity upon gas-lighting, 
and give prominence to 
its exponents.” 

Ever the gas industry 
has had its periods of ro- 
mance and in a like manner 
the Journal has experienced 
the thrill of pulse-quicken- 
ing moments. Somehow, 
history back to the earliest 
times features a rider dash- 
ing madly toward a goal on 
foam-flecked steed, his path 
beset with countless dang- 
ers. And so it was when 
the first lot of subscriptions 
came east from Oregon and 
California in the early days 


of 1860. 


way. The 
first rider 
and_ several 
others have 
long. since 
completed 
their ap- 














pointed 
stretches and 
still others 
carrythe 
precious two 
leathern __ wallets 
into Fort Bridger 
and then up and 
over the Conti- 
nental Divide to 
Fort Laramie. 
More mad riding 
to Julesburg and 
down the Platte River to Fort 
Kearny, until finally the last re- 
lay sights faintly ahead the few 
scattered gas lights of Saint Jo. 


J. G. Eastland—Rugged Type of Pacific 
Coast Gas Executive in the fifties and 
sixties. An 


early Subscriber to the 
Journal 


as far as those bygone days of 
the Journal are concerned, we 
must conclude this item with the 
observation that from Saint Jo 
the mail goes east by train. On 
board are the earliest far west- 
ern subscriptions to the paper 
and thus was first established a 
gas connection, editorially speak- 
ing, between the Atlantic and the 
Pacific. 

Another item surcharged, per- 
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Early Natural Gas and Oil Well Housing 
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haps, with no little romance lies 
in the fact that at this time the 
Journal had retained to translate 
foreign gas news for its readers 
one, Captain Theophilus d’Ore- 
mieulx, late professor of French 
at the U. S. Military Academy at 
West Point. His former pupils 
at the Academy doubtless re- 
learned from their French pro- 
fessor tales of daring of Na- 
poleon and Ney and right lustily 
emulated these military geniuses 
in the armed controversy that 
soon was to rage. 

Touching . briefly upon the 
subject of advertising, one notes 
in the very first issue the follow- 


ing: 
TIFFANY & CO., 


JEWELLERS AND IMPORTERS OF 
ELEGANT ARTISTIC PARIS GAS 
CHANDELIERS, 


BRACKETS, PENDENTS, &C, IN 
BRONZE AND GILT 


No. 550 Broadway, New York 


Quite a sight it must have 
been in that long ago for the 
elite to view the “elegant gas 
chandeliers” in a store that was 
to become internationally fa- 
mous. 

Some one, along about the lat- 
ter part-of 1860, must have 
found the job of editing the pa- 
per more than passing arduous, 
because in the December issue 
of that year we read that—“‘The 
Proprietor of The American 
Gas-Light Journal has the pleas- 
ure to announce that the edito- 
rial department will be hereafter 
under the charge of Mr. C. El- 
ton Buck, a young gentleman of 


_and_ recently 


some promise, whose scientific 
education has been directed by 
Professor James C. Booth, au- 


thor of 


colors in great numbers. In New 
York, Roome organized his own 
batallion from the employees of 





Booth’s Ency- 
clopaedia_ of 
Chemistry, 


assistant of 
Dr. Campbell 
Morfit of this 
city. With 
this introduc- 
ction, Mr. 
Buck will pro- 
ceed to speak 
for himself.” 


Colloquially 
speaking, the 
proprietor 
said a mouth- 
ful when he 
cited young 
Buck’s train- 
ing and quali- 
fications. He 
needed them—the gas industry 
by now was ramifying with 
quickening pace. 

Came the great Civil War, and 
throughout the strife the Journal 
was to record various items 
bearing upon the same insofar 
as the gas industry was involved. 
Shortly after the affair at Sum- 
ter it noted: “That this war will 
be brief, we sincerely hope; that 
it will be bloody, we greatly 
fear; that it will be successful 
in maintaining the Constitution, 
the Union, and the Government, 
we firmly believe and ardently 
desire.”’ 

As in similar national emer- 
gencies, the gas industry’s em- 
ployees, from both the North 
and South, heeded the call to the 














Early Journal Subscriptions from the Pacific Coast 
Come East by Pony Express 


the New York gas company and 
drilled them with true gas house 
discipline. Happily, except for 
the South, whose gas companies 
found it increasingly difficult to 
procure gas making materials 
and supplies, the industry as a 
whole made good progress dur- 
ing the conflict. 

In January 15, 1863 issue of 
the Journal, the editor calls at- 
tention to the fact that “there 
are over five thousand plumbers 
and gas fitters in the army at 
this time.” Possibly each car- 
ried a wrench along in his knap- 
sack and laid about to good ad- 
vantage with it when other arms 
were missing. Or indeed, one of 
them might have loaned this 
spare weapon to the worthy 

Professor Lowe when that 
versatile gentleman was mak- 
ing gas for balloon inflation 










preparatory to ascending in | 
order to take observations on 
the Confederate battéries at 
Fair Oaks, Virginia, in 1862. 
Those old editors early 


a 


Be. 


* 


= Oh ity Oe bt Fanti. 


a . To the SINT PAUL GAS LIGHT CO. 
| + NAT 


f 
_ Premises ily 7 ath) 
’ | "For Gas consumed from fer) 7. | ri Oay / 

















13890. 


issue we find editor Buck in- 
serting an item having to do 
with a suggestion from far- | 
off Bombay that gas might | 
be derived as a distillate | 
from dead Hindoos. 

The first reference to nat- | 


_ Btate of Meter at this date, — ©2. 702 displayed that saving grace 
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ural gas occurs in September 2, 
1862 issue. Here Prof. E. B. An- 
drews of Marietta College, in an 
article relative to the geology of 
oil, tells of the forcing of oil to 
the surface by virtue of the pres- 
sure of the gas. 

Hurriedly striding up _ the 
years we note reference to a 
strike at the Philadelphia Gas 


I 


rf 





September, 1871, Journal Suggests Gas Engineering 


Course 


Works in 1868 and a spicy dis- 
cussion of the evil effect of taxes 
on gas companies — this latter 
also in the same year. A year 
later we see the name of a fa- 
mous inventor in the pages of 
the paper, Hiram S. Maxim of 
firearm fame, who had invented 
a portable gas machine. It is well 
to observe that during the early 
years of the Journal there were 
being used a number of private 
or individual gas making plants 
or machines for illuminating 
large buildings and factories. 

In January 3, 1870 issue is 
an item of relatively high im- 
portance—this has to do with re- 
suscitation. Like any other large 
and important undertaking 
which must make allowance for 
the human element, the gas in- 
dustry from time to time num- 
bered its casualties. Men of 
rural calling persisted in blowing 
into city hotels with their show- 
iest carpet bags and blowing out 
the gas with their gustiest breath. 
Then too, those eager to shake 


off this mortal coil frequently 
chose the gas route as a painless 
path along which to make their 
exit; not to mention similar ac- 
cidents of an unavoidable na- 
ture. In any event the editorial, 
“Noxious Gases—Remedies and 
Antidotes,” proceeds rather 
widely to discuss the question; 
suggests educating the public 
and recommends 
that hospitals 
study the use of 
oxygen in as- 
phyxiation cases 
in specially 
equipped rooms, 

Mean while 
the Journal and 
the gas industry 
continued to 
flourish and 
prosper. Who- 
ever sold adver- 
tising space for 
the paper obvi- 
ously worked un- 


der the well 

known _ slogan, 

“The sky’s the 

limit,” for all 

sorts of extrane- 

apis ous advertise- 
ments appear on 

= its pages— 


clothes wringers, 


their own innards—with meter 
whiskey, of course—and perhaps 
the Bitters’ advertisers desired 
that the latter dousing be per- 
formed with a distillate worthy 
of those jovial gas souls who 
managed the particular task. 

By and large, Mills Landon 
Callender was an amazing man 
—one of parts, assuredly. He 
would be a prodigy in this pres- 
ent day and age. His history is 
impressive. He was. born in 
Chenango County, New York, in 
1827. This gentleman came of 
fighting stock, for he was de- 
scended from the Livingstons of 
Callender, Scotland. Of these, 
the Earl of Livingston lost his 
estates because of a rebellion in 
1715. The name Callender ap- 
pears in a Boston, Mass., direc- 
tory in 1789. At the age of 21 
he joined Col. Stephenson’s 
regiment as a sergeant, sailed to 
the Isthmus, boarded ship on the 
Pacific side and proceeded to 
San Francisco. Thus he ante- 
dated the first gold rush and, in- 
deed, he entered the gold mining 
business and later became a 
member of the Vigilantes. He 
also found time to serve as Clerk 
of the Town Council. 


In 1852 he turned his atten- 
tion to journalism, with Eugene 





pianos, oil 
lamps, coffee, 
railroad time 
tables, and 
even an al- 
legedly supe- 
rior brand of 


Bitters. Pos- * ie Wi 

sibly adver- | >> tauenllle 
tising this lat- oo | 

tercommodity F— wees 

might have ‘Yo _ 
been inspired - 

by the fact 


that it became 
customary to 
douse the in- 
nards of the 
lw.et meters 
now and then 
with whiskey 
in order to 
prevent freez- 
ing. Frequent- 
ly the fellows 
who doused 
the innards of 
themeters 
would douse 
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Casserly, who later became sen- 
ator from California, established 
the San Francisco Standard. 
The great fire in 1853 destroyed 
the newspaper offices and this, 
together with a desire to see his 
home and friends in the east, 
caused his return to this birth- 
place where he occupied his time 
with various inventions. In this 
connection he was prolific: a no- 
chimney burner for lamps, an 
improvement in fuses for bombs, 
a marine torpedo,—the latter 
sold to Eades—an iron clad war 
vessel which the government was 
arranging to build when the Civil 
War ended, and other military 
and naval enginery emanated 
from his fertile brain, 


In 1866 he joined the Journal 
organization where he soon be- 
gan to turn his publishing tal- 
ents to good account and his five 
years with the paper added not 
only a luster to its pages but, 
through his wife and son per- 
petuated the name of Callender 
at its mast-head for nearly fifty 
years. He died in 1871 at the 
age of 44, his early demise be- 
ing directly traceable to fever 
contracted on the Isthmus of 
Panama on his trip west to San 
Francisco. The Journal interests 


torship in July, 1871. 


In this year, September issue, 
appears another notable sugges- 
tion, one proposing the establish- 
ment of a course for gas engi- 
neers in the colleges. 

During these years, from 
1859, the gas industry was 
dreaming dreams that would 
eventually come to pass. Gas 
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The Old Standby 


engines for 
power pur- 
poses were 
making slow 
but gradual 
headway; 
gas ranges 
were being 
talked about, 
advertised 
and sold — 
at least spo- 
radically; 
gas making 
methods 
were being 
c ons tantly 
i m proved; 
gas for fuel 
purposes 
was receiv- 
ing more 
than scant 
c o n sidera- 
tion; crack- 
pated legis- 
lators were 
ever and 
anon up to 
their ancient tricks; such stal- 
warts as Theobald Forstall, 
Charles Roome and others were 
placing the industry on a sound 
basis; natural gas, although in 
use in only a handful of small 
communities as city gas, was 
slowly coming into industrial 
use, especially in the Pitts- 
burgh area; and, last but not 
least, the old “gas house terrier,” 
of whom the pen of Walton 
Clark has written so illuminat- 
ingly, was firmly established as 
the true representative of loyal- 
ty, bluff honesty and dogged de- 
termination. 

Great old days! They have left 
us a rich heritage of inspiration. 

Regarding the personnel of 
the editorial staff as well as the 
proprietors of the Journal, up 
to January, 1870, the publication 
had passed from the hands of 
Murray & Company in the fol- 
lowing sequence: 


Date Proprietor Editor 
July, 1859]. y Murray ? 
Dec., 1860J. B. Murray C. Elton Buck 
July, 1864]. Ww. Bryant Jas. W. Bryant 
Sept., 1865J. W. Bryant mg Bryant 
C W. Torrey 
March, 1866]. W. Bryant Jas. . Bryant 


Mills Y: ee ow 
July, 1866Bryant, Cal- Mills L. Callender 


ender & Co. 
Jan., 1868 M. L. Cal- Mills L. Callender 


lender & Co 


The Era of Carburetted 
Water Gas 


_ The year 1873 was important 
in many respects. A national 





Genus :—Terrier; 




























Habitat: The Gas House 


He was a grimy Terrier from the gas house down beyant, 

Of chemistry and algebra his inout 

But ke’d a horny fist and an honest face and the grit of a brindled pup, 
He didn’t go much on photometry, but he kept his holder up. 


edge true was scant; 


Walton Clark 


gas association with Charles 
Roome at the helm was at last 
under way; lamp black was 
regularly being made from na- 
tural gas; Lowe had finally com- 
pleted his investigations of car- 
buretted water gas and had per- 
fected a set which was to be the 
forerunner of far-reaching de- 
velopments in gas making. 

In the pages of the 1874 vol- 
ume we note, with some amuse- 
ment, the suggestion by one, 
Charles Plagge, for keeping the 
Erie Canal open in winter by 
way of heating the water w ith 
the relatively large quantities of 
natural gas then being found in 
the vicinity of the western ter- 
minus of that commercial artery. 
A naive, if not a wild, working 
of the imagination; however, 
credit must be accorded this 
gentleman for at least thinking. 

In October, 1875, Mr. G. 
Warren Dresser assumed the 
editorship of the paper. Here 
again the Journal was blest in 
having a genius for the particu- 
lar task which was growing mul- 
tifarious by reason of the con- 
siderable expansion of the vari- 
ous activities of the gas indus- 
try. A word as to his career and 
qualifications. 

G. Warren Dresser was born 
in Abington, Connecticut, Sept. 
15, 1837. The usual prelim- 
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inary schooling prepared him 
for West Point where he gradu- 
ated in May 1861. He was com- 
missioned a Second Lieutenant 





f artillery and immediately was 
lunged into the welter of the 


war , wets een the states. 


His service to the Union was 


both varied and brilliant. Bull 
Run, Yorktown, Chattanooga, 
and other hell-sectors saw this 
young artillery officer in dashing 
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May 2, 1876. 











































































































HARD TIMES. 





From every quarter the reports of dull times 
and depression in business continue to be receiv- 
ed. ‘To the laboring classes, and to the mechanics, 
these are‘not glad tidings; but, neverthéless, 
the only thing to be done is to make the best of it. 

- Of course the strictest economy is forced upon 
many, and often the hand that in prosperous 
times has quietly, and unknown, helped a less for- 
tunate brother, would now be glad to receive 
even a small recompense for almost any work 
that it could find todo. Honest labor finds it 
hard to get employment, while capital lies almost 
idle waiting for investment. During the past 
week the government called for bids for about 
five million of Bonds, and although the terms 
were such as precluded the offering of any bid 
for less than half a million dollars, thus exclud- 
ing all small investors, still the total amount of 
the bids for these Londs exceeded sixty millions, 
at prices abovepar in gold. This would seem to 
indicate that there is some money left aud that 
every body does not believe that the country is 

7 “going tothe dogs” for some years to come. 

‘What seems to be wanted by capitalists is safe 

investment, and if confidence can be restoréd, 
and the fact established that hard pan has been 
réached, there will at once spring up an amount 
of work that will be sufficient for all who are dis- 
posed to work for fair compensation. It has be- 

come chronic with too many tocry “hard times” 
and make no effort to relieve them. There must 





= ciel 


join in the work of revival. Capital and labor 
cannot afiord to act antagonistically. 

While ‘‘the laborer is worthy of his hire,” 
there is no reasoh why that hire should be out of 
proportion to the prices of every thing else which 
labor produces. While the cause of the depres- 


|sion may be attributed to over production, infla- 


tion, undue speculation, or any other cause, still 
it is of the utmost importance to look matters 
squarely in the face, and not sit down repining, 
but after a careful survey determine what can be 
best done to start again. 

Times like these have their benefits although 
the blessings may be somewhat disguised. And 
what are the benefits to the Gas Maker? Decreas- 
ed consumption must enforce greater economy in 
manufacture, and while the gas manager has to 
furnish less gas, he has more time for study and 
improvement. His works being less occupied he 
has the very best opportunity for overhaul- 
ing the unemployed portions, and putting them 
in such thorough order, that when increased de- 
mands do arise, he is in a position to meet them 
promptly, efficiently, and economically. Where 
apparatus is worn out, or where it has performed 
all the duty that can be safely and reasonably ex- 
pected of it, take it out and replace by new and 
better if there is such. Thereis no greater mis- 
take than relying upon “ patehing along,” and 
‘making itdo fur now,” for at the very time 
when you are crowded, and want every particle of 
power you have, then will your patchwork fail 
you. Times like these are very important to a 
manufacture which knows no rest, but is contih- 
uous, for it gives an opportunity of putting every- 
thing connected with the plant in such thorough 
order that, when the time-comes, it will be doubly 
profitable to push things. 

“In reorganization and rearrangement of your 
works, do not rely too much on your own person- 
al experience—see what others are doing and 
have done—guard against running. in a rut—ful- 
ly consider and mature plans before commencing. 
The best advice is always the cheapest in the 


small, contribute to the success of the general 
plan. Here we are met with the objection that re- 
ceipts are smaller, and yet you advise greater ex- 


before his board of directors a well-matured plan 


the best time to do work. | 
The depression of thé-present cannot continue. 
the increase. in consumption must return ; and, 


soon save the expense of re-construction. 


soon pay a good dividend. 














be concession on all sides, and all ¢lasses ust 
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end. Let everything that is done, no matter how . 


penditure. Most assuredly. Let any engineer lay 


for increasing the efficiencyand economy of his 
manufacture, and they may be easily satisfied that 
the time when labor and materials are cheapest is 


when it dose come, the improved methods will 


We fear that this may be considered plain talk, 
but nevertheless we believe it is true—that 
there is a little too much “rule of thumb” in 
the gas business, The populat demand for cheap- 
er gas will soon test the efficiency of this rule. A 
fair trial of methods founded upon careful study 
and application of the principles involved, togeth- 
er with a knowledge of the best practical results, 
will soon show their superiority. Thorough sys- 
tem, order, and cleanliness about the works will 
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action, with duties as drill-mas- 
ter and ordinance expert inter- 
spersed. At the end of the con- 
flict he tendered his resignation 
to enter the profession of civil 
engineering which activity com- 
prised the handling of many im- 
portant tasks of a greatly di- 
verse nature. 

His editorial stewardship with 
the Journal was more than 
could be desired, and his far-see- 
ing judgment was of inestimable 
value to the paper and the entire 
American gas industry as well. 
Major Dresser died on May 
27th, 1883. 

During Dresser’s regime the 
paper made note of the status of 
Stevens Institute—that eminent 
center of technical learning 
which was to supply the gas in- 
dustry With so many shining lu- 
minaries — which, in 1875 had 
completed its first year. 

In the July 3, 1876 issue is to 
be found the first illustration de- 
picting the Lowe water gas set. 
This was included in an adver- 
tisement announcing that the 
equipment was being sold by S. 
A. Stevens & Company, of 
Philadelphia and New York. In 
the June 16, 1877 issue there is 
editorial mention of this new 
process and also in that number 
is to be seen a long letter of 
comment from a Mr. George S. 
Dwight who was closely associ- 
ated with Lowe. He notes in 
part that “we shall make a legi- 
timate business of gas making, 
and while we respect the solici- 
tude of those who dread a com- 
petition never before experi- 
enced, we shall certainly expect 
our share of the business.” 

For a number of years there 
was much back-biting and re- 
criminations anent the Lowe pro- 
cess. As faithfully set forth in 
those issues of the Journal of 
over fifty years ago, the various 
letters from both opponents and 
proponents make intensely inter- 
esting reading. At one stage of 
the controversy the Journal was 
accused of having a financial in- 
terest in the matter—said accu- 
sation being published in its 
pages, demonstrating the high 
ethical aims of the paper. The 
Journal did not scruple to pub- 
lish knocks as well as boosts. 

With the invention of the elec- 
tric light by Edison in 1879 the 
paper took serious cognizance of 


this form of illumination which 
was eventually to supplant the 
use of gas for the purpose. For 
quite a number of years from 
this time on it was to print on its 
pages much matter relative to 
the electric light and the grow- 
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ing competition it furnished. 

The late seventies was notable 
from another angle: the appear- 
ance of Frederic Egner in the 
various activities of gas com- 
pany and gas association proced- 
ure. At about this time George 
Ramsdell was also under way on 
his long and illustrious career. 
30th of these gentlemen graced 
the pages of the Journal on oc- 
casions too numerous to mention 
with their contributions, letters, 
etc. The latter passed to his re- 
ward a few years back—the for- 
mer, in the sunset of his life, 
may well look back upon a ca- 
reer of distinguished service to 
the gas industry with a feeling 
of consummate contentment. As 
the paper’s oldest subscriber we 
salute him. 

The first official summation 
of statistics of the gas industry 
came about, as noted in the 
Journal, by the appointment, in 
Sept. 1880, of Major Dresser by 
the United States Government 





Inci- 
dentally, the results of Mr. 
Dresser’s work in this connec- 
tion were published in Dec. 16, 
1886 issue. This task evidently 
took considerable time in those 
days as well as now. 

Mention of the incandescent 
gas light is first observed in July 
17, 1882 number. This was not 


to conduct such a census. 


the Welsbach unit. Neverthe- 
less, a few brief quotations 


should be in order. “The burner 
is composed of two pipes, one 
for air and the other for gas. 
On top of the burner is placed a 
cap or thimble formed of fine 
platinum wire gauze. The light 
is remarkably steady, and its 
cost is stated to be much less 
than that of coal gas burned in 
the ordinary way.” Incidentally, 
this unit was the invention of an 
Englishman, Mr. James Lewis. 

Up to the death of Dresser, in 
1883, we hastily cite such items 
as the first use of blood transfu- 
sion in treating asphyxiation 
cases; A. M. Norton, a gas man, 
being elected mayor of Nashua, 
N. H., and the value of gas 


property in this country being 


estimated at $200,000,000. 

In what we might call the 
Welsbach Mantle Era of the gas 
industry and the Journal, we 
find Mr. Joseph R. Thomas suc- 
ceeding Major Dresser. Mean- 
while, carburetted water gas as 
exemplified in the Lowe process 
was going along with increasing 
impetus, and coal gas practice 
was furnishing its share of pro- 
gressive activity. 

An item of much importance 
is cited from the Oct. 16, 1883 
issue. This has to do with a dis- 
play of gas appliances — “Ap- 
paratus for the Measurement 
and Testing of Gas; Gas En- 
gines; Gas Burners, Lamps and 
Globes; Cooking, Boiling and 
Heating Stoves” —by the Con- 
sumers Gas Company at the 
Toronto Industrial Exhibition. 
“Perhaps,” says Mr. W. H. Pear- 
son who contributed the article, 
“the most interesting feature of 
the exhibits—at least to the la- 
dies—was the cooking depart- 
ment. We were fortunate in se- 
curing for this department the 
services of a lady who is not only 
a first-class cook, but also a first- 
class talker, and at the same time 
of prepossessing appearance ; and 
if her efforts, both in the culinary 


























American Gas Journal—May, 1934 




















and oratorical line, do not bear 
fruit in our receiving a large 
number of orders for gas cooking 
stoves next season, I shall feel 
very must disappointed.” One can 
picture the efficacy with which a 
combination of good cook, good 
oratory and good looks literally 
stood on their heads the gay 
Canuck gas men, resplendent in 
their paper collars and handle- 
bar mustaches. 


Realizing the importance of 
the Journal, Mr. George Rams- 
dell, as of Feb. 2, 1884, sent sub- 
scriptions to each of the direc- 
tors of his company. Also in 
this year are to be observed such 
items as the use of gas for cook- 
ing in a large New York hotel, 
the publication of the first con- 
vention paper on natural gas, 
first mention of odorizing na- 
tural gas, adoption of uniforms 
for some of the employees of the 
Philadelphia company, and the 
installation of a station meter of 
3,000,000 cu. ft. per day capac- 
ity in the plant of the San Fran- 
cisco Gas Light Company. 

In the May 17, 1886 issue oc- 
curs the first important citation 
on the Welsbach mantle. <Ac- 
companying the short article is a 
dig by the London Journal which 
says: “This burner is not alto- 
gether a novelty in England; 
having achieved failure here 
some three years ago.” How- 
ever, in spite of Albion’s gloomy 
observation, the new light grew 
with increasing brilliance. In 
April 8, 1889 issue is to be found 
a paper by Geo. W. Graeff, Jr., 
on the subject, “The Welsbach 
Burner as a Commercial Ar- 
ticle,’ the same being read be- 
fore the Fifth Annual Meeting 
of the Ohio Gas Light Associa- 
tion, held the previous month in 
Mansfield. 

From this time on the Wels- 


bach . lamp 
gave new im- 
petus to the 
gas industry 
and acted as 
a partial stop- 
gap to the on- 
ward rush of 
electric light- 
ing. In a sense 
it was the 
foster father 
of the use of 
gas for solely 
heating pur- 
poses. which, 
however, did 
not begin 
widespread 
developm e nt 
until about 
the turn of 
the century. 
Nevertheless, 
skepticism ac- 














companied the 
early etforts 
of this appli- 
ance to gain a foothold. Even 
in the Feb. 25, 1895, issue one 
correspondent notes that gas com- 
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panies “might suffer great loss of 
load” due to Welsbach mantles! 


Publication Chronology 





Date Name Frequency 
July 1, 1859 American Gas Light Journal Monthly 
July 1, 1860 American Gas Light Journal Fortnightly 
July 1, 1864 Am. Gas Lgt. Jrl. and Mining Reporter Fortnightly 
Oct. 17, 1864 Mining and Petroleum Standard and Am. 

Gas Light Journal Fortnightly 
July 2, 1868 American Gas Light Journal Fortnightly 
Dec. 2, 1868 American Gas Light Journal and Chemi- 

cal Repertory Fortnightly 
Jan. 3, 1876 American Gas Light Journal Fortnightly 
Jan. 7, 1889 American Gas Light Journal Weekly 
Jan. 1, 1917 American Gas Engineering Journal Weekly 
Mar. 5, 1921 American Gas Journal Weekly 
August, 1927 American Gas Journal Monthly 
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New York Consolidated Holds Fourth Annual Golf 
Tournament, 1910 


In the eighties such luminaries 
as Hickenlooper, McMillen and 
others were recognized as sea- 
soned veterans in gas matters 
and still a newer crop of genius- 
es who numbered in their ranks 
Walton Clark, A. C. Humph- 
reys, Alfred Forstall and many 
more were coming to the fore. 
And always the Journal’ pains- 
takingly put into print these 
men’s observations and findings, 
to the end that their readers 
would be kept fully informed of 
their industry’s development. 


But old and intriguing illus- 
trations clamor for space, and 
that nemesis of all editors—the 
printer — literally shrieks for 
copy. And in any case, attempt- 
ing to write this story in a re- 
stricted space is provokingly 
similar to essaying to capture the 
requisite share of rare old vin- 
tage from an open cask with a 
salad fork. Hence, your editor 
must hasten to conclude this im- 
poverished narrative of a paper 
which has remained loyal to and 
kept in step with its industry 
which has been so patient with 
it and has contributed so gener- 
ously to its growth. 

From the time of Thomas as 
editor we find Cunningham—of 
whose bluff and honest charac- 
ter and accurate insight into the 
industry volumes could bewrit- 
ten—Campbell, Miles, Fairservis 
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Ginsberg and the present incum- 
bent serving in the order named. 
In 1916 we note S. G. Krake 
gradually acquiring controlling 
interest in the paper. 

And through the aforesaids’ 
tenures of editorship the indus- 
try has seen its lighting load al- 
most entirely wiped out; the in- 
troduction of a calorific for a 
candlepower standard; the home 
virtually revolutionized by rea- 
son of the gas range, the gas 
househeating furnace, the water 
heater, the air conditioner and 
other amazing appliances ; the gi- 
gantic introduction of gas into a 
thousand and one different in- 
dustries ; the running of natural 
gas lines hundreds of miles to 
cities of first rank and thereby 
refuting those who nearly fifty 
years prior stated that the sup- 





ply of this fuel was on the de- 
cline; the leavening influence of 
Home Service; the not always 
healthy building up of monster 
holding companies; the eventual 
formation of a strong central 
Association. 

A kaleidoscope, indeed! And 
one whose every important 
changing design has been im- 


Epilogue 


perishably and accurately trans- 
mitted onto the pages of the 
Journal, There, beginning in an- 
cient tomes,—the thumbing over 
of whose leaves, that have been 
so gently touched by the corrod- 
ing hand of time, engenders al- 
most a feeling of reverence— 
one may read of the aspirations 
and success of an_ industry 
whose record for outstanding 
service. to the American public 
for more than a century has 
been without parallel. 

There one may view the splen- 
did progress of the advertisers 
whose cooperation constitutes 
the financial life blood of any 
publication of this nature. There 
too, one may trace the beginning 
and growth of the Boswell of 
the American Gas _ Industry, 
American Gas Journal. 





GAZE up the years. One notes the gas industry still flourishing and drawing ever closer to 
perfection. Dimly ahead one sees gas the universal fuel, both in the home and in industry. One sees 
the present coterie of forthright gas executives—the MacBeths, the Foggs, the Gallaghers, the Paiges and 
myriad others—leading the industry, to higher achievements than were ever dreamed of by their gallant 
predecessors of a day that has been crowded into antiquity by the march of time. And, let us earnestly 
hope, one discerns American Gas Journal still young in vigor and, emulating the high standard of ethics 
and accuracy set by Callender and Dresser, still strong in faith and honor. 
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Reminiscences 


By ALFRED E. FORSTALL 


Forstall, Robison and Luqueer 


HAVE been asked to prepare a 
i series of articles reviewing the 
changes in, and progress of, the 
gas industry during the period of 
my connection with it, the request 
being based upon the assumption 
that this connection dates back as 
far as that of anyone still in active 
work in the business. Although this 
reason for my selection came some- 
what as a shock, it is probably cor- 
rect, since the connection can be said 
to have begun about sixty years ago 
even though it was an indirect one 
during the first ten years or so. This 
first installment will be devoted to 
the delineation of a background for 
what is to follow. 

My father, Theobald Forstall, was 
forced to begin to support himself 
at an early age and without the ad- 
vantage of a fully rounded-out school 
education. After showing the effect 
of the Yankee blood derived from 
his maternal grandfather, by turning 
his hand to various occupations, in- 
cluding keeping store in a_ small 
Minnesota town, and a tour of duty 
at the front in the Confederate Army, 
he finally obtained a position in his 
native city as book-keeper with the 
New Orleans (La.) Gas Light Com- 


pany. 
Value of Gas Papers 


Being possessed of a laudable 
curiosity as to the details of all 
phases of any business with which 
he was connected, even though not 
directly related to his own duties, he 
at once began to “read, mark, learn 
and inwardly digest” the contents 
of the American Gas Light Journal 
and the Journal of Gas Lighting, 
Water Supply, etc., to which the 
company subscribed. Obtaining in 
this way a knowledge of the theory 
of the operation of gas works, he 
was ready to take advantage of an 
opportunity for advancement which 
soon presented itself. 

The superintendent of the com- 
pany became too ill to be able to 
attend to his work, but, hoping for 
his recovery, the directors looked for 
some one in the organization to as- 
sume, temporarily, the duties of the 


position. Because of the knowledge 
obtained through his study, my 
father was able to take on, and satis- 
factorily fill, the position of acting 
superintendent and upon the death 
of the former incumbent was made 
general superintendent of the com- 
pany. 

His ingenuity and resourcefulness 
were quickly tested. In the excava- 
tion for the brick tank of a new gas- 
holder quicksand was found just 
above the level of the tank bottom, 
and for a time it seemed almost im- 
possible to complete the excavation 
and put in the concrete without pull- 
ing in much of the adjoining ground. 
A successful method was finally 
worked out and the installation was 
finished without damage to any ad- 
jacent structures. 

Another item of plant enlargement 
was the building of a new coal shed 
and retort house. For the design 
and- supervision of the erection of 
the iron frame of this structure, the 
company, on the advice of my father, 
engaged a man 
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faulty design and the designer blam- 
ing it on faulty construction. 

Elected a member of the Ameri- 
can Gas Light Association at its sec- 
ond annual meeting in 1874, my 
father took a very active part in its 
work. Having been able, after the 
installation of the gas-holder men- 
tioned above, to act on his conviction 
that, as far as possible, gas works 
operation should be avoided on Sun- 
day, he ardently advocated this prac- 
tice in discussions at meetings of the 
association. For many years in the 
New Orleans works,-gas making was 
suspended on that day from 6 A. M. 
to 6 P. M. and the only men at 
work were those required to keep up 
the fires in the retort bench furnaces 
and to attend to other indispensable 
duties. 

In addition to his participation in 
discussions he contributed in 1875 a 
paper on the “Proper Preparation of 
Lime for the Purification of Coal 
Gas’’; in 1877 one on the “Advan- 
tage of the Removal of the Hydraulic 
Seal During the Distillation of Coal,” 
and in 1880 one on “Stoppages in 
Ascension Pipes.” All of these 
papers demonstrated the thorough- 
ness of analysis and the carefulness 
in experimenting which he used in 
attempting the solution of the prob- 
lems arising in gas manufacture. The 
first paper attracted wide attention 
both in the United States and in 
Europe and was characterized, in 
1890, as probably’ the ablest paper 
read before the American Gas Light 
Association up to that time. 





who was at that 
time regarded as a 
young gas engineer 
of great promise. 
Unfortunately, he 
proved inattentive 
to his duties, ab- 
senting himself 
without notice on 
fishing and hunting 
trips when his 
presence on the job 
was urgently need- 
ed. During one of 
these _ absences, 
while erection was 
in progress, the 
failure of one col- 
umn caused the 
collapse of a large 
portion of the iron 
work already erec- 
ted and the death 
of one or two 
workmen. The 
cause of the fail- 
ure became a mat- 
ter of dispute, the 
contractor claiming 








“Gas works operation should be avoided on Sunday” 
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My father’s outstanding work for 
it led to his election, in October, 1882, 
as president of the association. His 
presidential address in 1883 dealt 
very forcibly with the increased cost 
of gas, and consequent extra expense 
to gas consumers caused by the con- 
ditions of competition between sev- 
eral gas companies which either ex- 
isted at the time or had previously 
existed, in every city of any size in 
the United States. The burden of 
fixed charges on duplicate systems 
of street mains and of the costs of 
maintaining the organizations of sev- 
eral companies covering the same 
territory was stressed. The history 
of the gas business in Great Britain 
was reviewed in its progression from 
unlimited and ruinous competition, 
through the division of the territory 
into districts, each supplied by a sin- 
gle company, to the final profitable 
condition brought about by the 
merging of the many smaller com- 
panies into two or three larger ones 
having a monopoly of the supply of 
gas in their respective territories but 
under a sliding scale regulation of 
rates of charge and of dividends. 


Effect of Competing Companies 


Taking as a specifix example the 
City of New York, in which six sep- 
arate companies were then operating 
with a seventh getting under way, my 
father calculated that the fixed 
charges on the excess capital involved 
by the duplication of works and 
street mains and the extra costs of 
operation as compared with a single 
company covering the whole city re- 
sulted in an extra charge of $1.00 


per 1000 cu. ft. for the gas sold in 


the city. 

He advocated combined and sys- 
tematic action by the gas companies 
of the country to secure legislation 
embodying the following principles: 

“1. Exclusive and obligatory sup- 

ply secured to established compa- 
nies. / 
“2. Initial price sufficient to earn 
10 per cent upon the structural value 
of the plant, with sliding scale of 
prices and dividends. 

“3. Purity and candle power regu- 
lated, and efficiently tested, with pen- 
alties for infractions. 

“4. Annual publication of 
counts.” 

Prompt action to secure this result 
was stated to be necessary because 
of the “recent organization of com- 
panies with the express purpose of 
compelling the adoption of patented 
processes in every town and city in 
the Union, whose agents place be- 
fore the established companies the 
alternative either of paying black- 
mail or of submitting to competi- 
tion.” 


ac- 





While this address attracted much 
attention at the time, it did not lead 
to any action by the gas companies, 
but it is interesting to note that, ex- 
cept for the sliding scale, the four 
principles advocated, though then 
considered very heretical, are now 
embodied in gas regulation subject 
only to the modification brought 
about by changes in conditions dur- 
ing the past fifty years. 

My father’s intense interest in the 
subject can be understood when it is 
known that, to prevent competition, 
the New Orleans Gas Light Co. had 
been compelled. to buy franchises 
granted to other companies and that, 
between his election as president and 
the delivery of his address, he had 
gone from New Orleans to Chicago 
to take the position of general man- 
ager of a gas company which was 
facing the competition of another 
company just getting into operation. 

The Chicago Gas Light & Coke 
Co., the established coal-gas com- 
pany, supplied gas to the North and 
South Sides of the city. The West 
Side was supplied by the Peoples 
Gas Light & Coke Co. The Consum- 
ers Gas Co., organized to manufac- 
ture and sell carbureted water gas 
made by the Lowe process, confined 
its activities to the territory of the 
Chicago company. This competition, 
beginning in 1883, was soon accen- 
tuated by the organization and going 
into operation of the Equitable Gas 
Co. using the Jerzmanowski process 
for making gas. The franchise for 
this company was granted to the po- 
litical bosses who controlled the Chi- 
cago City Council and was sold by 
them to the New Yorkers who owned 
the patent rights for that process for 
the manufacture of carbureted water 
gas. 

Gas Stock Acquired 


Tiring of the costs and loss of 
profits entailed by this competition 
of three companies in the same ter- 
ritory, an agreement was reached 
under which the stock of all three 
companies was acquired by the Chi- 
cago Gas Trust, the companies re- 
taining their separate organizations 
with a co-ordination of their opera- 
tions. 

The board of directors of the 
Gas Trust was divided into two an- 
tagonistic groups, one representing 
the Chicago and the other the New 
York interests, with the latter grad- 
ually securing control. As a result 
of the conflict between these groups 
the position of the executives of the 
old Chicago company was a very try- 
ing one and my father’s health, far 
from robust at best, was broken down 
and he died in January, 1890, at the 
age of fifty-three. 
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From this biographical sketch of 
my father it can be seen that from 
an early age I lived in a gas business 
atmosphere. In addition he disliked 
traveling alone so when in 1872 he 
had occasion to. take a trip covering 
Chicago and various towns in Ohio, 
Minnesota and Wisconsin, and it was 
impossible for my mother to accom- 
pany him, I was taken as his com- 
panion. As an eight year old boy I 
thus sat in during the sizing up of 
the engineer being considered for the 
work of designing and supervising 
the erection of the proposed coal shed 
and retort house, and at interviews 
with Mr. Harvey Rand for the dis- 
cussion of the desirability of the Gale 
and Rand gas process for use in New 
Orleans. 


First View of New York 


Again in 1874 when it was neces- 
sary for my father to come to New 
York to settle with the Architectural 
Iron Works the disputed questions 
concerning the responsibility and lia- 
bility for the collapse of the retort 
house frame during its erection, I 
was taken along for company and 
saw New York for the first time. 
How I amused myself in the office 
of the Iron Works, while the dis- 
puted points were discussed and an 
agreement reached, has now been 
forgotten. I know, however, that 
time did not “‘hang heavy on my 
hands” and that the trip was a very 
interesting one. It is recalled each 
time that I pass through Union 
Square, since on the corner on which 
then stood the Union Square Hotel, 
in which we stopped, there stiil 
stands an hotel, the New Union 
Square, which, in spite of the addi- 
tion of “New” to the name, looks 
as if it might be occupying the same 
old building. 


Once more, in 1878, I was the 
companion of my father on a trip, 
this time to Ireland, England and 
France, during the course of which 
he attended the annual meetings of 
the English and French gas associa- 
tions, and I met several English gas 
men and also some from the United 
States, including Geo. Warren Dres- 
ser, then editor of the American Gas 
Light Journal, and Malcolm S. 
Greenough, of Boston. 

During our stay in England a visit 
was made to Maidstone to see, at 
the gas works there, Mr. John West 
and the retort charging and discharg- 
ing machines which he was then de- 


veloping. 
The meeting of the French gas 
association followed immediately 


that of the English one and a large 
(Continued on page 144) 
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Changing Requirements for City 


Gas Quality 


UALITY of gas has often 
Q been almost as important a 

subject as price, both to com- 
panies and their customers, An appre- 
ciation of this has, however, grown 
slowly. In the early days of the in- 
dustry the general attitude toward 
gas quality seems to have been to 
take what came from the retort or 
generator and market it, almost “as 
is.” That situation, of course, has 
not prevailed for many years past. 
But in historical perspective, one 
gets a keener appreciation of how 
great a change in attitude has taken 
place. 


Early Standards 


The original method of manufac- 
ture was by the retorting of coal. 
Only by selection of the coal. and 
modification of the processing could 
the manufacturing department ma- 
terially affect the quality of the send- 
out. In those days most of the gas 
was used for lighting, principally in 
open flame burners. Hence it was 
natural that the candlepower of the 
gas should be regarded as a proper 
measure of its quality. 

Tests of candlepower were made 
largely by producing companies for 
their own information, as a guide to 
the maintenance of uniform service. 
However, during the middle of the 
19th century the question of the 
quality of the gas took on public in- 
terest. Legislation and regulation 
began. Massachusetts was a pioneer 
in this effort. As early as 1861 that 
state had a statute requiring gas 
companies to supply their customers 
with gas which tested 16 candle- 
power. That, in the opinion of the 
writer, was the first legislative effort 
to give state-wide official supervision. 

Few other state regulations affect- 
ing candlepower were ever adopted. 
New York state did have for sec- 
ond-class_ cities, candlepower  re- 
quirements of 16, 18, or 20 candle- 
power, prescribed according to 
whether the gas was coal gas, mixed 
coal and water gas, or water gas, re- 
spectively. Maryland authorized its 
public service commission to fix 
standards but continued in effect for 
a time old candlepower rules, espe- 
cially for Baltimore and Easton. In 
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both cases 20 candlepower was pre- 
scribed. Ohio by state law did fix a 
minimum of 12 candlepower for ar- 
tificial gas; but this limit was so low 
that it was rarely an important fac- 
tor governing the supply of gas. 


City Ordinances 


Municipal ordinances, often parts 

of franchises giving authority to 
operate, were much more frequent, 
very much more severe. Several of 
the largest cities of the country, 
notably New York, Philadelphia, and 
Chicago, required as high as 22 can- 
dlepower for the gas delivered with- 
in their borders. Between 40 and 50 
other municipal governments had like 
rules ranging in severity from 14 
candlepow: er to 23 candlepower, this 
latter required “at the works” in 
Omaha. Substantially all of these 
municipal regulations continued in 
force until about 1910. 

Controversies over these munici- 
pal requirements were frequent and 
it was not uncommon that the muni- 
cipal testing official and the company 
employees were in conflict as to the 
interpretation of rules, method of 


,testing, or actual correctness of ex- 


perimental results obtained. Almost 
as much bitterness centered around 
these differences at times as was en- 
countered in cases involving the fix- 
ing of rate schedules. 


Wisconsin Pioneers 


Shortly after the founding of the 
Wisconsin Railroad Commission 
with authority over public utilities, 
by law passed in 1907, that state took 
an entirely new view of gas quality 
regulation. The members of the 
commission guided by far-seeing 
technical men, became convinced that 
the heating value of gas was more 
important to the customer than can- 
dlepower. This was unquestionably 
true even in those days for the vast 


majority of the service, since open- 
flame lights had already largely been 
replaced by mantle lighting, and 
cooking and waterheating as im- 
portant household uses had begun. 
At that time it appears likely that 
less than one-third, probably less 
than 20 per cent, of the gas was used 
in open-flame lights where candle- 
power was of significance. 

The Wisconsin commission decid- 
ed to do something about this situa- 
tion. They organized a_ technical 
committee to determine facts as to 
conditions prevailing in the state. 
This committee worked with the ac- 
tive sincere cooperation of the com- 
panies, having the valuable services 
of Mr. R. B. Brown, then engineer 
of Milwaukee Gaslight Co., the late 
William J. Huddle, chief gas engi- 
neer of the commission, and Dr. C. 
F. Burgess, then professor of chem- 
ical engineering at the University of 
Wisconsin. These men made a clean- 
cut technical study and reported that 
under most conditions within the 
state the gas then supplied averaged 
about 600 B.t.u. per cubic foot in 

“gross” heating value. 

Thus there was established an in- 
telligent basis on which to determine 
what the customers were then get- 
ting, what was giving satisfaction. As 
a result the state commission adopt- 
ed in 1908 as one of its rules the re- 
quirement that gas supplied to cus- 
tomers should be maintained with a 
monthly average heating value of 
not less than 600 B.t.u. per cubic 
foot and with a minimum heating 
value never below 550 B.t.u. This 
was destined to become an outstand- 
ing decision guiding the practice of 
the industry and regulatory effort for 
t'e following decade. That the facts 
gathered were dependable and the 
choice wise was amply demonstrated 
later through country - wide experi- 
ence. 


Standard Test Methods 


By 1908 it had become evident 
throughout the country that test 
procedures were subject to many un- 
certainties. Outstanding executives 
of the industry working through 
American Gas Institute decided that 
something should be done about 











this. They asked Congress to 
provide for the Bureau of 
Standards a small appropria- 
tion permitting a fundamental 
study of standard methods for 
the testing of candlepower and 
heating value of gas. This in- 
vestigation was initiated on July 
1, 1909. 

At that time fundamental in- 
vestigations in the photometric 
laboratories were undertaken 
in the hope of fixing flame 
standards which could be used 
in gas photometry. Simultane- 
ously in the heat division of the 
Bureau a study of gas calori- 
meters began. Two quite dis- 
tinct, and perhaps altogether 
unexpected, results developed. 

1. It was very soon discov- 
ered by those engaged in the 
candlepower investigations that 
their work was extremely diffi- 
cult and perhaps misdirected. 
The mere fixing of standard 
methods of testing and the es- 
tablishment of standard lamps 
as a basis of gas comparisons 
was believed by the Bureau to 
be inappropriate without a 
knowledge of the purposes to 
which these devices and meth- 
ods were to be applied. An in- 
vestigation on that latter phase 
of the subject soon disclosed 
that work of this character was 
likely to perpetrate uneconomic 
unsound methods in the fixing 
of standards for utility service. 
From that conclusion grew one 
of the outstanding develop- 
ments in quality control. 

2. The calorimetric investi- 
gations made it evident that 
much of American practice was 
extremely at fault. Uncertain- 
ties, if not errors, as great as 
10 or 15 per cent, were fre- 
quently encountered in commercial 
practice. It was soon disclosed that 
only one or two types of instruments 
in use anywhere in the world were 
worthy of serious consideration for 
American use. The study proved 
very difficult and protracted ; but out 
of it came calorimetric practice that 
even today is thoroughly dependable, 
internationally accepted. 


Exit Candlepower 


As indicated just above, the can- 
dlepower studies suggested that per- 
haps work of this sort was mislead- 
ing in its commercial and social im- 
plications. The Bureau, therefore, 


made a country-wide survey as to 
the best judgment of officials, gas 
companies and competent technical 
men generally. The judgment was 
rapidly becoming unanimous that 
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Auer von Welsbach, by reason of his development of the incandescent gas mantle in 1885, 


gave a great impetus to lighting by gas. 


testing of gas for city supply on the 
basis of candlepower specifications 
was needless or even misleading. 
There was, therefore, carried out in 
the period from 1910 to 1912 an ex- 
tended study of new standard regu- 
lations for manufactured gas and 
gas service which led to the publish- 
ing in April, 1912 of the first edition 
of the famous Bureau of Standards 
Circular No. 32. That document 
formally entitled “State and Munici- 
pal Regulations for the Quality, Dis- 


‘ tribution, and Testing of Illuminat- 


ing Gas” never went by this digni- 
fied title. It became so widely 
known, one might say so infamous, 
among gas men, that it went by the 
familiar nickname “Circular No. 32.” 
And any gas man knew what you 
were talking about when you men- 
tioned it in that fashion, even if you 


made no reference to the Bureau of 
Standards. 


Shift to Heat Value 


From the first year of its inquiry, 
the Bureau of Standards retognized, 
and consistently stated in print, that 
a heating value standard was a su- 
perior measure of the quality and 
usefulness of gas supply. It there- 
fore urged the adoption of heating 
value standards throughout the 
country, and began expressing pref- 
erence for state commission regula- 
tion rather than municipal ordinance 
control. However, there was for the 
industry a very large fly in this wel- 
come ointment. The Bureau said on 
numerous occasions that the aban- 
donment of candlepower standards, 
though highly desirable, should not 
occur without due consideration to 
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the significance in possible curtail- 
ment of service afforded. 

This, of course, meant that in sev- 
eral of the largest cities where high- 
candlepower standards had existed 
the Bureau suggested the propriety 
of answering an embarrassing ques- 
tion—Will the customers not receive 
much less useful service per thousand 
cubic feet if an appropriate heating 
value standard be substituted for 
high candlepower regulations with- 
out change in price? It was the in- 
troduction of this element of price 
adjustment which caused most of 
the subsequent difficulties. 

State commissions were springing 
up throughout the country in imita- 
tion of the very successful early state 
agencies, notably imitating the far- 
seeing developments in Wisconsin. 
Even the authority of commissions, 
such as the very successful Board of 
Massachusetts, was modified to give 
the official greater authority for ad- 
justment of technical detail. All of 
this tended to increase rapidly the 
use of state rules. And as these state 
rules developed, the suggested gen- 


eral forms of the Bureau of Stand- | 


ards were widely adopted. 

It is a matter of interest to note 
that from 1909 to 1918 there was 
fixed by state agencies of the United 
States only one set of state rules 
which had not been before adoption 
the subject of correspondence, dis- 
cussion, or extended conference with 
the Bureau of Standards staff. It is 
also interesting to note that the one 
set of rules not so considered im- 
posed on the companies of that state 
restrictive measures impossible of 
enforcement, absurd in their techni- 
cal phrasing and significance. 


The Price Question 


Throughout this period of 10 years 
the Bureau of Standards consistently 
refused to make any recommenda- 
tions as to what was the proper price 
for gas, usually even refraining from 
saying what was a proper heating 
value standard for any particular cir- 
cumstance. Only in a few cases af- 
ter an extended field study, partici- 
pated in by both public officials and 
company officials, did the Bureau 
make definite recommendations as to 
what numerical values should be in- 
serted with respect to heating value. 


So dominant was the influence of 
the early Wisconsin work that al- 
most universally throughout the 
country the standards came to be 
600 B.t.u. monthly average heating 
value, 550 B.t.u. minimum. Again it 
is worthy of note that the wisdom 
of the Wisconsin method of investi- 
gation was clearly evidenced by the 
widespread acceptance of the find- 


ings and successful imitation of the 
precedent there set. 

Candlepower requirements did not 
pass out of the picture completely 
even with the widespread acceptance 
of state rules prescribing heating 
value. Even as late as 1920 there 
were still in force over 40 municipal 
regulations of this character. 

The continuance of these require- 
ments, especially during the war 
period, imposed difficulties on gas 
companies which they rightly sought 
to ameliorate. One method attempt- 
ed, imitating English practice, was to 
use a burner in the testing of the 
gas which gave a much higher ap- 
parent candlepower than that actu- 
ally obtained in service with the 
open-flame or fishtail burner. In 
some cases the rating of the gas was 
thereby increased 3 to 5 candles, in 
a few cases even more than this. 
This practice, of course, aroused cer- 
tain criticism; and much controversy 
was inevitable in the communities 
where candlepower standards con- 
tinued. 

The matter became so acute that 
just before this country entered the 
World War, executives of the indus- 
try took cognizance of it, proposed to 
draft resolutions fixing as the stand- 
ard practice of the industry the use 
of the most favorable types of test 
burner. This movement, a despera- 
tion gesture to save a few compan- 
ies, proved by its secondary effects a 
great blessing. The full story of 
events has probably never before 
been made public. 

American Gas Institute officials 
concerned with this matter were to 
meet for final action on the resolu- 
tions fixing as the standard burner 
the Metropolitan Argand Burner No. 
2, the British test burner found most 
favorable, for low candlepower gas 
giving the highest test rating. This 
action seemed, to the technical men 
who had been investigating these 
matters at the Bureau of Standards, 
contrary to the best interests of the 
industry. The Bureau, therefore, 
took the most unusual course of 
stating to these Institute executives 
the proposed policy for later Bureau 
action. 


This was, in effect, of two parts, 
based on two assumptions. The Bu- 
reau said if the industry would aban- 


don its advocacy of an artificial test-_ 


ing procedure, then the Bureau 
would exert every influence which it 
properly could extend for the repeal 
of existing candlepower standards 
and the fixing instead of appropri- 
ate heating-value standards. This, 
the Bureau believed, was a proper 
and necessary relief for the interest- 
ed companies. As an alternative the 
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Bureau said that if the industry con- 
tinued officially to advocate an arti- 
ficial, and in the judgment of the 
Bureau, improper, test procedure, 
then the Bureau should abandon all 
of its efforts in the direction indicat- 
ed and merely reserve its action in 
candlepower cases to the recommen- 


- dation of the open-flame test burner. 


The resolution was not adopted. 
The Bureau carried out its part of 
the agreement and worked zealously 
for the cancellation of the candle- 
power standards in many communi- 
ties. Despite this effort there was, 
as above stated, a hangover of 40 
or more local municipal ordinances 
even as late as 1920. Those, how- 
ever, were almost altogether in 
small communities or merely nominal 
requirements not seriously handicap- 
ping local companies. Few were 
higher than 16 candles, a figure then 
about corresponding to the prevailing 
600 B.t.u. practice. 


Technical Trends 


All of this detailed history had far 
greater meaning than local contro- 


- versy. The early adoption of candle- 


power rules was natural. The ad- 
vancing of the candlepower standard 
higher and higher until some com- 
munities actually were served with 
25, 27, or even 30 candle gas, was a 
secondary effect of the competition 
between water gas and coal gas. Pro- 
ponents of the water gas process, 
seeking every advantage over their 
coal gas competitors, promised mu- 
nicipal authorities high candlepower 
supplies even up to the point of very 
uneconomic results. There is more 
than a suspicion that certain oil com- 
panies anxious to dispose of gas oil, 
then a drug on the market, were not 
a negligible factor in these trends. 

As gas oil became more expensive 
and, as a result, more costly, an ap- 
preciation of the difficulties of sup- 
plying satisfactory service with too 
rich gas was reached. These efforts 
to establish high candlepower prac- 
tices were abandoned. 

More recently the entry of natural 
gas into municipal supply where 
manufactured gases alone were sold 
before, has renewed the trend to 
higher heating quality. All are aware 
of the discussions in Denver, Chi- 
cago, and elsewhere, in which substi- 
tution of either mixed-natural or all- 
natural supplies made necessary the 
establishment of 800 B.t.u. standards 
or even higher. In these cases, how- 
ever, rate adjustments were pre- 
sumed to be essential, and were a 
natural consequence of the radical 
change in setup contemplated. 

At this point the “therm” entered 

(Continued on page 144) 
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19th Century Natural Gas—A 
Chronology from the Files 










By J. FABER HANST, E. M. 











Prof. E. B. Andrews, of Marietta College, advances the theory that crude oil is the product of 
distillation, at low temperatures, of bituminous strata, and that natural gas is a product of such 
distillation. He also says that the oil and gas accumulations thus formed must always be in verti- 
cal, or nearly vertical, fissures in the rocks, and cites numerous instances to prove that the more 
broken the strata, the better the chances of finding oil and gas. 


Natural gas is used in the Kanawha Valley, West Virginia, as fuel for evaporating salt water com- 
ing from the same wells. 


Well near Erie, Pa., gives 20,000 cu. ft. of “perfectly pure gas per day” believed much superior to 
manufactured gas. 


Dr. Rowell makes the first application of gas lift for producing oil from a well which has ceased 
flowing. Cost of gas wells 600 ft. deep estimated at about $6,000-$6,500 per well. 


Natural gas conservation urged to prolong life of oil wells. 


First glimmerings of the knowledge that natural gas may be useful for heating and lighting pur- 
poses. An editorial mentions the “fantastic and often beautiful appearance” made by the flames in 
Petroleum Center and Tidioute, Pa., and comments on the multifarious uses for gas in those towns. | 


Westfield, N. Y., recently completes “natural gas works.” Comment is made on how the peat beds 
of Western New York are enriched by the absorption of petroleum and natural gas. 


Prof. Henry Wurtz analyzes the gas and reports on a “new and extraordinary gas well in the 
state of New York.” Having visited the well himself, he says he is prepared to believe in the “enor- 
mous evolution of combustible gas from the bowels of the rocks,’ amounting to 400,000 cu. ft. 
per day. 

The Journal predicts that Rochester, near the above gas well, should soon become the “model city 
of the world,” and intimates that the gas can be used in the “simple and entirely safe gas-engine.” 


Erie, Pa., Water Works utilizes natural gas for firing their boilers, saving $8 to $10 per day. 


“Burning Well” near Oil City, Pa., has been raging for four years. New well drilled near it comes 
in with gas at the enormous pressure of 200 pounds per square inch, and engines are run on gas 
pressure alone. People come from miles around to see this wonderful achievement. 


Natural gas is used as fuel for operating crude-oil stills at the plant of Messrs. Busseck, Clark & 
Co., Erie, Pa., and it is predicted that this will revolutionize the “manufacturing business of Erie.” 


Erie, Pa., ligtited by natural gas, and Fort Scott, Kans., contemplates doing likewise from a well mak- 
ing 10,800 cu. ft. per day. Bloomfield, N. Y., Natural Gas Co. advertises for bids for digging a 
trench to lay gas lines from their well to Lima, a distance of seven miles. 


Buffalo, N. Y., drills gas wells for city use. 
Painesville, Ohio, discovers natural gas. 


Gas line laid from West Bloomfield, N. Y., to Rochester. Great difficulty in maintaining adequate 
flow, due to faulty construction. Consumers complained that gas was not equal to manufactured 
gas as supplied by the Rochester Gas Co. and Rochester Gas Co. refuses to use the natural gas 
piped to the city, thus wrecking the hopes of the Bloomfield Company. 


Gas well near Titusville, Pa., runs wild, so that “people in the vicinity are much alarmed and 
cattle run about the fields perfectly wild with fright.” 


Entire house at Painesville, Ohio, heated and lighted by natural gas from a well “large enough to 
supply the entire city of Cleveland.” Observers report that the “roaring of the flames under a 
full head of gas was awfully grand.” A further article states that the gas wells at Erie “now num- 
ber twenty-five.’ Wells are now being drilled at Cleveland and Conneaut, Ohio. 
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Prof. Wurtz retuses to become martyr to ridicule by having advocated the use of natural gas for 
the manufacture of “lampblack,” even though a Mr. Howarth, of Boston, is cited as being a 
successful manufacturer of such a product from one-twelfth of the gas from a well near Cum- 
berland, Md. The start of the carbon black industry. 


Gas well near Butler, Pa., with pressure of 250 pounds per sq. in., is “a great curiosity in the neigh- 
borhood.” 

Charles Plagge presents a scheme to keep the Erie Canal open all winter by utilizing natural gas 
as a heating agent to heat the water in the canal. He also proposes to use “‘fireless tugboats, oper- 
ated by superheated water.” The Journal advocates, editorially, intensive exploration of New York 
state, “from Lake Erie to the Catskills” to open up new gas fields, estimating that the state contains 
an area of 12,000 square miles favorable to development. 

The Journal speculates on the enormous benefits which would accrue to New York state if it 
were possible “to tap and draw from stores of gas pent under the Catskill range, conduct this gas 
to tidewater,” and do all manner of things with it. It is stated that it is not a hoax, but an 
actual fact, that iron is being made at Leechburg, Pa., by the use of natural gas, “which is worth 
$10 to $20 per ton more than that made with coal, and the quantity is one-third greater!” 


Gas found at Iola, Kans., 
candies. 

Gas discovered at Mattoon, IIll., in a well drilled for water. “The air was filled with a stench 
for several days as the malodorous fluid came pouring out in a seemingly exhaustless volume, but 
at the suggestion of one of the many hundreds who had been attracted to the spot, a wisp of lighted 
straw was applied to the current, and, very naturally, in a few moments the air was purified, but 
the contact of fire with the rushing gas resulted in a loud explosion which startled the neighbor- 
hood.” The Lord sure took care of the children and fools on that occasion, as nothing was said of 
any damage being done to spectators or property! 

The Erie Rolling Mill also uses gas for fuel in making iron. 


It now appears that gas from a well near McCoy’s Station, Pa., has been used since 1865 for 
making “lampblack,” 45,000 cu. ft. per day having been utilized during that period. 

A burning well near Butler, Pa., gives off so great a heat that trees start budding and the grass is 
green, even in mid-winter. Visitors state that “the scene was beyond description.” 

Salt well near Mercer, Pa., having been capped and abandoned, blows up with a loud report. 
Well was then purchased by a man who proposed to build a flour mill to be run by the gas from 
the well. 

Old salt well drilled in 1820, near Sciotoville, Ohio, reopened and used for gas by Scioto Firebrick 
Co. Well had produced petroleum and natural gas since 1820, but no one knew what to do with it. 
Great activity in the Pittsburgh, Pa., district drilling for gas. An eight-mile line is actually pro- 
posed to supply gas to Pittsburgh. “ 

Gas used at Etna, near Pittsburgh, is almost discarded from use because the pressure dropped from 
80 pounds at the well to 17 at the furnace. Apparently, no one had yet thought of compressors. 
Reference made to the defunct Bloomfield and Rochester Gas Company, by the discovery of some 
old stocks and bonds among the effects of Harry Beadle, banker, of Elmira, N. Y. 

Use of natural gas as the ideal fuel is growing. Harmony, Pa., runs practically the whole industry 
of the town with it. It is stated as a remarkable feature that natural gas may be breathed just 
like air, without any ill effects, while manufactured gas is actually dangerous to inhale. 

Kansas City, Mo., expects soon to be lighted with natural gas from wells at Wyandotte. 

Mr. McDougall, of Hornellsville (Hornell, N. Y.), reads what is probably the first paper on natural 
gas presented before a convention—that of Central New York Gas Engineers Association, held at 
Rochester, N. Y., February 19, 1880. 

Natural gas discovered in Cincinnati, O., causing a sensation in that city. 


A 6,000,000 cu. ft. gas well is brought in near Greensburg, Pa., 
offered $20,000. 

Mr. A. P. Wilson, of Pittsburgh, Pa., through the columns of the Journal, predicts that the most 
productive territory for natural gas will be an area about 80 miles wide, extending from Lake On- 
tario, and ending at the Kanawha River in West Virginia, and that a continuation of this belt, but 
much narrower, will be found through Kentucky and Tennessee into Alabama. Sections of Wis- 
consin, Michigan and Illinois are also listed as favorable territory by Mr. Wilson. 

Fredonia, N. Y., area being drilled again with slight success. 

The Mt. Vernon, Ohio, Natural Gas Company is incorporated. 


Many more natural gas companies being incorporated in Western Pennsylvania. 
report is made of a huge gas well in Washington County, Pa., 
burning continuously. 
distant. 


Bitter legal contest between companies supplying Pittsburgh, Pa., with natural gas is finally ended 
when Judge Stowe decides in favor of the “Fuel Gas Company,” thus giving this company “ex- 
clusive rights to supply Pittsburgh until they have paid five 8% dividends.” 


Natural gas near Wheeling, W. Va., to be used for glass manufacture. 


no good for illuminating, as it would only give a light equal to 2% 


for which the owners have been 


At the same time, 
running to waste for two years, 
A company has been formed to pipe this gas to Monongahela, 25 miles 
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Natural gas discovery reported in Frankfort, Dakota Territory, at depth of 85 feet. 
Washington, Pa., regularly supplied with natural gas for heating purposes. 


Mr. John C. Hastings, secretary and treasurer of the Washington, Pa., Gas Light Co., gives data 
on prices to consumers in his territory. Gas for an “ordinary family size cooking stove” costs 
$12 per annum for each stove, “hotels and extra large ranges, of course, costing somewhat more.” 
Grates and heating stoves in private dwellings, “where the supply is kept up the entire year,” cost 
$8 per annum each. If the supply were required only part of the year, then a charge of $1 per month 
was made for the first stove and $0.75 for each additional one. Mr. Hastings said that the in- 
habitants thought these prices entirely too high, and as a consequence, the Citizens Natural Gas 
Company was formed to drill wells and supply gas to the town. 


The Journal publishes the first comprehensive convention paper on Natural Gas, delivered by Mr. 
C. E. Hequembourg of Bradford, Pa., before the 12th Annual Meeting of the American Gas Light 
Association. 

In this paper, the first mention is made, of which the Journal has record, of compressors being 
used to pump gas through pipe lines. Mr. Hequembourg mentions a pump station near Bradford, 
Pa., of 580 h.p. which was used “in extreme weather,” to increase the flow. However, this did not 


elicit any comment or discussion, although the members went to great length to discuss the illumi- 
nating power of the gas. 


Price of natural gas at Pittsburgh reduced from $0.40 to $0.30 per M.C.F., a further discount 
of $0.10 per M.C.F. being allowed for prompt payment. The Journal comments that this ought to 
be cheap enough to satisfy anybody. 


The Journal reports on Oil and Gas Wells of Pennsylvania, quoting a paper by Mr. T. J. R. 
Seaver in “Engineering,” a British publication. Mention is made of the monster 3,600 bbl. oil well 
near Butler, Pa., and the intense activity in the vicinity of Pittsburgh in drilling for gas to supply 
the steel mills, glass works, and other industries. 

Drilling for gas at Ironton, Ohio, without much success. 


Mr. Irving Butterworth of Columbus, Ohio, reads paper on Natural Gas, at the First Meeting of 
the Ohio Gas-Light Association. In it, the first suggestion is made of odorizing natural gas, to 
assist in its detection from leaky pipe lines, principally because of the danger of explosions, which 
by then had become quite prevalent. 

Every iron and steel mill in Pittsburgh, Pa., using natural gas as fuel. Associated Press says it 
will cut consumption of coal 38,250,000 bushels per annum and throw thousands of men out of 
work. The Journal thinks “the picture is somewhat overdrawn.” 

The Journal publishes in full the first really comprehensive paper on Natural Gas, delivered by Mr. 
Emerson McMillen before the 8th Annual Meeting of the Western Gas Association. 

Mr. J. M. Critchlow’s paper on Natural Gas, at the 8th Annual Meeting of the Western Gas 
Association provokes great discussion as to the permanency of the natural gas supply, many noted 
experts claiming that it could never be a serious menace to the manufactured gas industry. 

Pittsburgh Plate Glass Co., at Creighton, Pa., is operated entirely on natural gas as fuel. 

Cleveland Rolling Mills, Cleveland, O., drills to 2,/00 feet in search of gas. 

Natural gas is discovered in Canada, in a shallow well in Point-aux-Trembles township. 

Beaver County, Pa., is the scene of several new “roarers,” as natural gas wells are brought in and 
a company is formed to serve Rochester, New Brighton and Beaver Falls, Pa. 

The Pittsburgh Commission on natural gas makes its report and decrees that high pressure gas 
should not be permitted within the city limits. Recommendations are made regarding the installa- 
tion of governors, gauges, and suitable pipes for distribution within the city. 

Toledo, Ohio, develops small gas field at depth of 1,500 feet. 

W. H. Denniston reads paper on natural gas at the meeting of the American Gas Light Association, 
and half-jokingly suggests that before long Western Pennsylvania may be supplying “gas to Chicago 
and the West as a cheap substitute for corn-cob fires.” 

Capitalists seriously consider building a gas line from Western Pennsylvania to seaboard. 


Over 500 miles of pipe have been laid in and about Pittsburgh to date, some as large as 24 inches. 


It is even whispered that certain interests are preparing to build a pipe line 200 miles long to bring 
gas to Cincinnati. 


First mention is made of the possibility of metering natural gas. 

It is also predicted that “within five years there will be some town in every state in the Union lighted 
by natural gas.” 

The gas men are just beginning to wake up to the fact that natural gas is developing into a tre- 
mendous industry. 

Findlay, O., booming as a result of having a supply of natural gas available. 

Drilling for gas at Homewood, Pa., reaches a depth of 6,000 feet. 

Indianapolis, Ind., awards contract to drill for natural gas. 

The Journal publishes Mr. Emerson McMillen’s paper on the “Flow of Natural Gas.” This is the 
first serious study of the question, but the idea of building long pipe lines is more or less ridiculed 


by Mr. McMillen because of the cost of and size of pipes required. No thought apparently has 
yet been given to compressor stations. 
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East Liverpool, Ohio, potteries again being fired with natural gas piped from West Virginia. 
Prof. Orton, state geologist of Ohio, publishes his paper on the Oil and Gas Fields of Northern 
Ohio, outlining what he considers favorable areas for exploration. 


The Journal publishes ‘““Soem Further Remarks on Natural Gas,” by Mr. Denniston, who warns the 
manufactured gas industry that they will have to reckon with natural gas in the future, whether 
they like it or not. 


A company is formed by popular subscription to pipe natural gas to St. Louis, Mo., from Edwards- 
ville, Ill., a distance of 30 miles. 

The Journal publishes a digest of a lecture on natural gas by Mr. Chas. A. Ashburner, Pennsylvania 
state geologist, in which it is stated that there was no immediate danger of exhaustion of gas sup- 
plies, especially in the vicinity of Pittsburgh, Pa. 


The Journal publishes Mr. Denniston’s paper on “Enriching Natural Gas,” in which the first mention 


is made of the “new Welsbach burner.” 


Prof. Lesley, state geologist of Pennsylvania, states that in his opinion the natural gas supply is 
nearing exhaustion and that the young people of his day will surely see the end of it. 
Philadelphia Company, at Pittsburgh, Pa., places all its service on meters. 

Much alarm among gas men over the decline of natural gas in the Ohio Valley. 


Deep gas wells disprove the former theory that natural gas cannot be found below sea level. 


E. A. Cook, of McComb, Ohio, patents a device “to increase the fuel and illuminating capacity of 
natural gas from gas wells, by injecting air into said wells in sufficient quantity to make it intermix 
with the natural gas therein and impart to said gas sufficient pressure and volume to cause the same 
_to flow readily from the well.” He claims that his device will “certainly quadruple the force flow 
“of any existing light pressure well.” 


Prof. Orton comments on the origin of rock pressure in gas wells, and speaks of “pressure of 420 
to 480 pounds per square inch” being the average in the Wood County, Ohio, field. He also men- 
tions that in some few cases higher pressures had been recorded but that the “existence of these 
incredulous pressures was short-lived.” 


Mr. Chas. Harrison writes on the “Financial Aspect of Natural Gas” and states that “All natural 
gas stocks are speculative” and . . . “have never risen to the dignity of legitimate investments, 
and there is no prospect that they ever will.” What an opportunity he missed! He also says that 
“with constantly and inevitably increasing cost of production and no opportunity for a correspond- 
ing cost to the consumer, what is to prevent ultimate bankruptcy of every natural gas company ?” 


Mr. James Somerville falls in line and predicts the end of natural gas “in a few years at most.” 


Coal is beginning to displace natural gas at Pittsburgh steel mills, due to uficertainty of the gas 
supply. 

It is now established that natural gas is to be sold on a metered basis and that the day of unlimited 
gas at a flat rate is over, forever. 


The Pitot tube is advocated for natural gas measurement. 


“The largest gas well in the world,” 
Pa. Its roar was heard for 15 miles. 


Several unsuccessful attempts are made to find oil and gas near Philadelphia. 


State Geologist Blatchley, of Indiana, reports that one-half of the natural gas in the state has been 
exhausted. 


Mr. Joseph Deveeks, of the U. S. G. S., reports that the total value of the natural gas consumed in 
the United States in 1895 was $13,006,750 as compared with a value of $13,954,400 in 1894 and 
$14,346,250 in 1893. It is significant to note that the natural gas consumed in Texas was $50 in 
1893, $50 in 1894 and $20 in 1895. The values of natural gas consumed from 1882 to 1895 show a 
rise from $215,000 to $13,006,650, with 1888 as the banner year, when $22,629,875 worth was used. 


Salt Lake City, Utah, change-over from manufactured gas to natural gas is described by Mr. John 
Kempf, Jr. 


The report of the U. S. G. S. for 1896 marks the first mention noted in the Journal of the use of com- 
pressors for pumping natural gas. Value of the gas used in 1896 drops to $13,002,512. 
The U. S. G. S. also makes a direct comparison of the heat values of coal, oil, and natural gas and 
reaches the following conclusions: 
10 cu. ft. natural gas=1 Ib. coal 
4,800 cu. ft. natural gas= 1 bbl. (300 Ibs.) oil 
41/6 bbls. oil=1 ton (2,000 Ibs.) coal 


Preparations are being made to supply Chicago with natural gas from Indiana and residents of 
Indiana are considering an injunction to stop the enterprise from being consummated. 


the Swagler No. 1, is brought in 12 miles east of Washington, 


The foregoing chronology is not intended as a complete history of the natural gas industry in the United States in the 19th 


Century—far from it. 


It is a compilation of items taken at random from old files of the Journal, in the hope that they will be 


of interest to gas men in general and natural gas men in particular, as illustrating the early growth of what is now one of 


our most important industries—J. F. H. 
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John Gilpin Rides Again 


By ARTHUR K. AKERS 


N THE SHADE of the holders 
| and by the blue waters of Ches- 
apeake grizzled gas men tell it yet! 
Hotly blazed the sun on Baltimore 
that momentous morning of June 
sixteenth, 1916. Since dawn the 
whole city had been astir. For at 
last the great day had come, the vast 
parade celebrating the centenary of 
gas was about to move. Heat and 
tension filled the farthermost air and 
alley. 

Hottest and tensest of all were the 
aides and marshals—men of gas and 
glory—for upon them devolved the 
success of the huge affair. And of 
them murmured the admiring thou- 
sands who lined the parade route, 
“They shall not fail!” 

Weeks, months of preparation had 
gone into the event. The honor of 
the Consolidated Gas, Electric Light 
and Power Company was at stake— 
also in full charge of four marshals, 
each with four aides. 


Yet what is a marshal without his 
horse, an aide without an equine? 
But such an unthinkable contingency, 
too, had been guarded against. Since 
mid-May company automobiles filled 
with set-faced men had been whirling 
mysteriously through the streets of 
Baltimore to Druid Hill Park. And 
if, coming back at dusk, at first they 
had ridden the return journey stand- 
ing up on the running boards, that 
is another story! 

At Druid Hill a lusty Teuton, one 
Hechter, the hostler, had met them, 
taken them in hand for horseman- 
ship. And over Druid Hill now we 
draw a kindly veil. Amorg the aides 
and marshals were men to whom the 
quarter-deck of a horse was foreign 
territory. Suffice it that Hechter 


persevered. The aides and marshals 
perspired and persevered. Until at 
last the worthy Hechter had grad- 
uated them as horsemen; graduated 
them with misgivings, magna cum 
laude, and a magnum of liniment 
each. 


And now the day had come! Not 
since the great fire of 1904 had there 
been such excitement throughout the 
city. Since dawn the populace fought 
for vantage points. Out in East Bal- 
timore, on Broadway, near Johns 
Hopkins Hospital—significant site !-— 
bands, floats, cars, marchers, blared 
and blistered beneath a searing sun. 
From afar, where wives, children, 
sweethearts, aunts, uncles and in- 
laws jammed the crowded curbs, was 
wafted sound of cheering. Vest but- 
tons popped like musket-fire under 
the pressure of family pride. 

And pride well placed it was! Mag- 
nificent in the morning light now 
were the aides and marshals. Picked 
men they were! Picked not so much 
for horsemanship as for the way 


they would look in black derby hats, 


blue coats, white riding breeches, and 
black leather leggings. Men of noble 
figure all; and foremost among them, 
on a riding Percheron, one Henry 
M. Riley, of whom more anon. 

Now the parade is about to move. 
Four pulsating miles of it await the 
signal; twenty-five hundred men, 
fifty-two huge and gorgeous floats 
depicting the progress of gas, hun- 
dreds of cars, hundreds of horses— 
watch those horses! 


Then through the simmering heat 
comes the Boom! of the City Hall 
bell; first of a hundred strokes to 
signalize the hundred years since 
Peale first charged admission to see 
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that marvel of an earlier age, gas 
lamps burning in his museum. 

Boom!—Boom!—Boom! clangored 
the distant bell. Booomp!—Booomp! 
hammered the hearts of the horse- 
men. 
—Sixty-four—sixty-five—sixty-six 
—the bell: clamors on. The spirit of 
the occasion enters even the horses. 
Aides dream dreams, and marshals 
see visions. Ten bands are already 
in line. 

—Eighty-t h r e e—eighty-f o u r— 
eighty-five—booms the bell. Men 
and horses can stand no more; the 
populace cannot wait. Will one hun- 
dred never come? 

But it comes! To be followed in- 
stantly by an even more stirring 
sound—the deep-throated boom of 
another bell: one cast especially for 
the occasion, to be borne sounding 
through the city streets ahead of the 
great procession for the next two 
hours. 

“Here she comes!” screams an 
urchin, whose reason has been saved 
by the bell. “Here she comes!” 
swells the roar of the crowd. West- 
ward the course of empire and the 
parade takes its way. Clop-clop! re- 
sound the hoofs of the horses. 
Thump-thump! go the hearts of the 
aides and marshals behind new highs 
in chest-wall expansion. Cheering 
sweeps like a tidal wave through 
the thoroughfares. Young girls swoon 
and old men weep enviously at the 
quality of the exhibits and the quan- 
tity of the horsemanship. 

Hechter the hostler is doing hand- 
springs alongside his charges and 
their chargers in sheer abandon. 
“Ach, Gott!” rings his pride in his 
handiwork, “Such an excellence of 


seat! And dot Herr Riley, how he 
rides! As though he were himself 
a senator!” 


Onward, while not a hitch, not a 
bobble mars the magnificence of the 
spectacle. Like clock-work moves 
the parade. Scientific preparation is 


not only justified but glorified. Noth- 
ing is left to chance, still less is left 
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to the horse. And now, in plain view 
ahead on Mount Royal beyond 
Charles Street, lies its goal, the re- 
viewing-stand. A stand filled with 
brave men and fair women; the 
mayor, the gas company officials, dig- 
nitaries and notables of every stripe 
and most hues! In brief, the climax 
of the whole Herculean effort will be 
in passage before that stand. 

Onward clops the first division of 
the parade. A hundred years of gas 
are about to culminate as it marches 
before that stand in one final burst 
of scintillant glory. Consolidated 
Gas expects every man to do his 
duty! Hechter ex- 
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along the line of march. A 
quiver runs along Riley’s horse. 
For both—for Hechter—it is life’s 
great moment. The drum major 
of Steinwald’s Municipal Band 
just ahead lifts his baton sharply. 
All through the parade Steinwald’s 
has been holding its full fire, await- 
ing this crucial moment when they 
shall blast the reviewing stand from 
its very roots with the fervor of their 
fanfare. But now— 

The snare-drum rattles preliminar- 
ily. Breathing stops. Looking down 
from the stratosphere, Riley sees 
himself passing that reviewing-stand, 





in a moment more. All nature now is 
hushed. The very air quivers with 
suspense, waiting— 

Then the baton falls. To the in- 
stant clash and crash of cymbal and 
drum, the band blares forth. For- 
tissimos that only Wagner only 
dreamed of rend the stricken air. 

But, alas!, they rend, too, the 
mounts of the marshals and their 
aides! In sight of its goal, the first 
division literally explodes, casting 
off horsemen from it as a distinte- 
grating planet might throw off 
moons. Five mounted aides and 
marshals go five frantic, different 

ways at once! Wild 





pects every horse to 
do his duty! .On 
sweeps the parade. 





On sweeps H. M. Ri- 
ley atop his Perche- 
ron. His blue coat’s 
seams may have long 
since parted like the 
shell of a locust in 
August beneath the 
swelling emotions 
that had _ strained 
against its bosom; but 
like the rock of Gib- 
ralter still stands his 
pants! Back on the 
farm in. Virginia, 
Herr Riley had rid- 
den a horse, it was 
true; but never on 
such an occasion, nev- 
er on such a horse as 
this. The blood sings 
in his ears. A century 
of gas looks down up- 
on him! 

Bill Bray and Bart 
Wilson might have 
had trouble with their 
horses; another aide 
might have gone in- 
voluntarily and _ in- 
gloriously off among 
the wharves at Light - 
and Pratt, but not 
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Herr Henry Riley! 
A quiver runs 
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hoofs clatter on _his- 
toric cobble - stones, 
striking off wild fire 
in their flight. Dozing 
grandsires leap to 
arms under the im- 
pression that again 
the British are com- 
ing. Childish cries of 
“Here comes Papa!” 
are instantly merged 
into “There goes Pa- 
pa” as Papa passes, 
like some Paul Re- 
verse on the day- 
shift. 

But what of Riley? 

And again we draw 
the veil—over Love- 
grove Alley, leading 
off to theyright ; Love- 
grove Alley a-clamor 
now with the _ foot- 
beats of a Percheron; 
Lovegrove Alley a- 
shudder as Herr Ri- 
ley traverses it like 








the wind, streaming 
volubly from the neck 
of his steed. . . . Ri- 
ley, who, like the 
thirsty camels of Sir. 
Launfal, is destined 
never to reach the 


oasis of that stand! 








“Wild hoofs clatter on historic cobble-stones” 


(Continued on 
page 144) 
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The A.G. A. Family Tree 


HE American Gas Light Asso- 
Wy Gation was the first national 
gas association to be formed in this 
country, and it was created as the re- 
sult of an informal preliminary meet- 
ing held in Cleveland, Ohio, in Sep- 
tember 1872. The first meeting of 
the Association, which was originally 
called the Gas-Light Association of 
the United States and later in 1874, 
the American Gas Light Association, 
was held at Masonic Hall in the City 
of New York, October 15th, 1873. 
A list of its Presidents follows: 


1873-79 Charles Roome 
1880-81 William H. Price 
1882 Andrew Hickenlooper 
1883 Theobald Forstall 
1884 William A. Stedman 
1885 Eugene Vanderpool 
1886 Austin C. Wood 
1887 Malcolm S. Greenough 
1888 Thomas Turner 
1889 Alpheus B. Slater 
1890 Emerson McMillin 
1891 John B. Harbison 
1892 William Henry White 
1893 Arthur E. Boardman 
1894 William H. Pearson 
1895 Walton Clark 
1896 C. J. R. Humphreys 
1897 Chas. H. Nettleton 
1898 J. B. Crockett 
1899 Alex. C. Humphreys 
1900 Geo. G. Ramsdell 
1901 Edward G. Pratt 
1902 Wm. R. Beal 
1903 Alten S. Miller 
1904 Rollin Morris 
1905 E. G. Cowdery 
1906 Charles F. Prichard 


The American Gas Light Associa- 
tion as such held its last meeting in 
October 1905 and in Chicago, on the 
17th, 18th, and 19th of October 1906, 
the first annual meeting of the Amer- 
ican Gas Institute was held. The 
new Association was the result of 
long discussed plans for its formula- 
tion, which were finally consummated 
on July 10th, 1906, when a special 
committee passed the _ resolution 
merging the American Gas Light As- 
sociation, the Ohio Gas Association 
and the Western Gas Association. A 
list of the men who served as Presi- 
dents follows: 


1906 B. W. Perkins 
1907 Walton Clark 
1908 A. C. Humphreys 


By LUIS HILT 


Librarian, American Gas Association 





1909 C. F. Prichard 

1910 W. H. Bradley 

1911 Donald McDonald 

1912 I. C. Copley 

1913 W. R. Addicks 

1914 W. H. Gartley 

1915 E. C. Jones 

1916 William E. McKay 
1917-18 Alfred E. Forstall 


The first meeting of the Natural 
Gas Association of America was 
held in Kansas City, Mo., June 12- 
13, 1906. Its consolidation with the 
American Gas Association was 
consummated on Aug. 1, 1927. Up 
to this time the Natural Gas Ass’n 


of America had the following 
Presidents : 
1906-07 Kerr M. Mitchell 


1908-09 Jesse C. McDowell 
1910 Wm. H. McKenzie 
1911 John M. Garard 
1912 Alexander B. MacBeth 
1913 Martin B. Daly 
1914 Ernest L. Brundrett 
1915 James T. Lynn 
1916 William Y. Cartwright 

1917-18 Joseph F. Guffey 
1919 Kay C. Krick 
1920 B. C. Oliphant 
1921 H. J. Hoover 
1922 L. B. Denning 
1923 J. D. Creveling 
1924 H. A. Wallace 
1925 Jno. B. Corrin 
1926 A. W. Leonard 
1927 R. W. Gallagher 


It is necessary here to go back a 
little to the 12th of May 1905, when 
the National Commercial Gas Asso- 
ciation was officially formed. Prior 





to this time there was no national 
association devoting all its energies to 
the commercial or sales end of the 
gas business, nor were manufactur- 
ers of gas appliances or apparatus 
very much in evidence in association 
work. Therefore, with its object to 
extend the sale of gas and gas appli- 
ances and to promote fuller and 
more complete cooperation between 
gas companies and the merchants 
who handled gas burning equipment, 
the National Commercial Gas Asso- 
ciation was organized. The first 
annual meeting was held in January 
1906, and the first exhibition of gas 
appliances and accessories was held 
in December 1907, coincident with 
the convention in New York City. 
A list of the Presidents follows: 


1905-7 William J. Clark 
1908 Frank W. Frueauff 
1909 J. D. Shattuck 
1910 E.N. Wrightington 


Clare N. Stannard 
Charles L. Holman 
C. Willing Hare 
Percy S. Young 


1911 
1912 
1913 
1914 


1915 H. B. McLean 

1916 Jansen Haines 
1917-18 James T. Lynn 
The American Gas Association 


was formed after the Executive 
Boards of the American Gas Insti- 
tute and the National Commercial 
Gas Association had voted to amal- 
gamate, for which purpose a joint 
committee was appointed to prepare 
a Constitution and By-Laws, and at 
a special meeting in New York City 
on June 6th and 7th, 1918, the pres- 
ent Association was organized. 
The first annual convention of the 
American Gas Association was held 
in New York City on October 13th 
to 18th, 1919. A list of the A. G. A. 


Presidents to date follows: 
1918-20 George B. Cortelyou 
1921 Charles A. Munroe 
1922 Dana D. Barnum 
1923 R. B. Brown 
1924 J. B. Klumpp 
1925-6 H. C. Abell 
1927 A. B. Macbeth 


1928-9 
1930 
1931 
1932 
1933 
1934 


Oscar H. Fogg 
B. J. Mullaney 
Clifford E. Paige 
‘R. W. Gallagher 
Arthur Hewitt 
H. O. Caster 
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History and Development of 
‘The Gas Meter 


Introduction 


T THE outset of the gas in- 

AN dustry, the need for a device 
for measuring gas volumes 

used by consumers was recognized. 


Before the development of such 
a device, gas was sold to the 
public by contract on a “flat- 


rate” basis in which charges were 
based upon the number of burn- 
ers employed and upon the sup- 
position that these burners con- 


sumed a given volume of gas in 





Type C 


a given period of time obviously 
this method of charging for gas was 
unsatisfactory, resulting in fraud and 
waste, and the early gas engineers 
bent their efforts toward the perfec- 
tion of a practical measuring device, 
or meter. 

Eleven years before Murdoch, in 
1792, demonstrated the first use of 
gas manufactured from coal in light- 
ing his residence in Redruth, Corn- 
wall, a French chemist, Lavoisier, 
had invented the gasometer which 
later was developed into the gas 
holder. The first use to which the 
inventor put this device was in the 
measurement of gases for experi- 
mental purposes and to this man is 
due the credit of designing the first 
gas meter of any sort. It was not 
until 1815, after illuminating gas 
had been in use for more than twenty 


First Iron-Case Meter (1888) Metric Metal Works, 


By GEORGE WEHRLE, 


Superintendent, Gas Department 
Public Service Company of Colorado, 


Denver, Colorado 


years, that Samuel Clegg constructed 
a gas meter, but he is usually ac- 
credited with being the earliest in- 
ventor of an instrument for measur- 
ing gas. Clegg’s first meter was not 
a practical success and in 1817 John 
Malam invented an im- 
proved type which result- 
ed in the construction of 
meters universally em- 
ployed in the early days 
of the gas industry. 

In the meantime, Sir 
William Congreve experi- 
mented with a _ device 
which he called an “hour 
meter.” It consisted of a 
timepiece attached to a 
valve on the service pipe 
which was started when 
the valve was turned on 
and stopped when the 
valve was turned off. As 
in the “flat-rate” method 
of charging, the flow of 
gas was supposed to be 
proportional to the time 
the gas was used so that 
this type of meter, in re- 
cording the time gas was 
actually burned, simply removed one 
of the assumptions used in the “flat- 
rate’ method but showed no other 
improvement. 

The first meters designed by Clegg 
and Malam were of the so-called 
“wet” type consisting of a cylindrical 
shell enclosing a measuring wheel, 
or drum, which was divided into a 
number of compartments and im- 
mersed in water to a given height. 
The drum was revolved on a hori- 
zontal axle by the pressure of the 
gas flowing. In 1820, Malam in- 
vented a “dry” type meter, which 
was not a success, and in 1833 and 
again in 1836, Bogardus met with 
like failure in his attempts. In 1884, 
Messrs. Richards and Croll patented 
the “dry” gas meter which, so far as 
basic principle is concerned, is un- 
changed in the meter universally used 








today for the measurement of gas to 
consumers. Thomas Glover made 
subsequent improvements upon Rich- 
ards’ and Croll’s meter and the two- 
diaphragm, slide-valve tin meter, 
with which all gas men are familiar, 
is known as the Glover type. While 
the principle of the “wet” type meter, 
as developed by Clegg and Malam, 
is still quite generally used in sta- 
tion and test measuring, its use in 
consumers’ meters has been entirely 
superseded by the Glover principle. 


Consumers’ Meters 


There was very little development 
in gas meters in the generation 
following Glover's work and _ it 
was not until late in the nine- 
teenth century that the need for 
drastic improvement, particularly in 
meter capacities, became apparent. 
The original rated capacity of con- 
sumers’ meters of various sizes was 
based upon the “light” standard 
which designated the number of 
standard flat-flame illuminating burn- 
ers each consuming six cubic feet of 
gas per hour that the meter would 
supply with a given pressure loss. 
By this standard, a so-called “five- 
light” meter had a rated capacity of 
30 cubic feet of gas per hour. 

By the year 1904, when plans for 





Philadelphia Meter Room of 
Seventy-five Years Ago 
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1000 M. C. F. per Hr. Connersville Station Meter Installation 


materially correcting deficiencies in 
consumers’ meters were completed, 
rated capacities had been increased 
until the “five-light” size would sup- 
ply 95 cubic feet of gas per hour 
with one-half-inch pressure loss. 
The plan as approved by prominent 
gas engineers and meter manufac- 
turers of the time, while stressing 
the need for increased capacities, rec- 
ognized the need for other important 
considerations which were as fol- 
lows: 

1. Less repairs 

2. Longer life or service 

3. More accurate registration 

4. No increase in investment cost. 

A new-style tin meter was devel- 
oped from this study which met the 
demands of the gas industry. This 
meter, by the same number of tan- 
gent revolutions per cubic foot, in- 
creased the rated capacity of the 
“five-light” size from 95 cubic feet 
to 156 cubic feet per hour with one- 
half-inch pressure loss. It was 
rugged in construction and was 
capable of handling overloads fifty 
per cent greater than rated capac- 
ity, thus providing for peak-hour re- 
quirements. Three decades have 
gone by since the development of this 
so-called “high-capacity” tin meter. 
It has stood the test of time and, 
with little change from the original 
1904 model, stands today as an emi- 
nently satisfactory type of measur- 
ing equipment. 

Although the Glover principle re- 
mains the same, progress has been 
made in “dry” meter design and 
particularly in the materials used in 


its construction. The use of cast 
iron or pressed steel for meter cases 
was suggested by the increasing cost 
of tin plate and solder, the greater 
strength and ability to withstand 
rough treatment and action of the 
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cubic feet per hour, the field is well 
covered with a satisfactory product. 


Station Meters 


For many years, the Clegg-type 
meter was in general use for meas- * 
uring gas in manufacturing plants. 
Various improvements were made by 
Crosley and Parkinson and later by 
Hinman, particularly in the design 
of the revolving drum, but the “wet” 
station meter of today is but slightly 
changed from the meters of Clegg 
and Malam in 1815-17. 

As the use of gas was extended 
into the fuel field, the volumes of 
gas manufactured were greatly in- 
creased and the need for a station 
meter, which would occupy less space 
and have a lower investment cost per 
unit of volume of capacity, became 
apparent. An early type to appear 
was the so-called “Rotary” meter 
which used the principle of velocity 
to rotate an anemometer which in 
turn actuated the registering mech- 
anism. Pitot tube, venturi and ori- 
fice meters using the velocity, or 
flow, . principle, and proportional 
meters of various types were used 
with a varying degree of satisfac- 
tion for measuring manufactured 
gas and two widely different types 


The Largest Size Glover Type Meter—Sprague—3200 C. F. per Hr. 


elements, and by the accessibility for 
repairing. Manufacture of meters 
of this design was begun in 1900 and 
today, for domestic meters and for 
larger sizes where rated capacities 
of units extend as high as 30,000 


of station meter, known as the 


Thomas electric-gas and the Con- 
nersville and Roots positive displace- 
ment meters, came into general use 
in recent years. 

The Thomas meter applies the 
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unique principle of raising the tem- 
perature of the flowing gas a given 
amount by heating with electric cur- 
rent. The amount of current re- 


quired is measured by an ordinary 
watt-hour meter and the flow of gas 
heated is proportional to the current 
consumption, so that the integrator 
registers in cubic feet of gas. This 
meter is remarkably accurate and 
extensively used. 

Meters of the Connersville type 
are a development of an endeavor to 
integrate the revolutions of the im- 
pellers of an ordinary exhauster into 
cubic feet of displacement. The re- 
sult has been a meter which oc- 
cupies a minimum of space per unit 
of capacity, has low investment and 
operating costs and a high degree 
of accuracy. 

In the category of station meters 
belongs the orifice meter now uni- 
versally used for measuring natural 
gas delivered to gas distributing com- 
panies and to large industrial estab- 
lishments. The invention of an 
orifice meter of practical design is 
credited to John G. Pew, and H. C. 
Cooper who in 1911 produced and 
installed a meter of this type in West 
Virginia to measure natural gas. 
These experimenters found that the 
formula for the principle of the 
pitot tube, wherein the velocity of a 
flowing fluid as indicated by the dif- 
ference between the static and dy- 
namic pressures, corresponds to the 
volume of fluid flowing, would ap- 
ply for an orifice which permitted an 
instrument to be developed having 
wide application and great flexibility 
as a gas measuring device. 

Meters of the orifice type are used 


today in the town border measuring 
stations of numerous gas utilities that 
have changed from manufactured to 
natural gas in the present decade, 
and this principle 
used widely in the 
natural gas  busi- 
ness for many 
years has become 
well known in the 
entire gas industry, 
where it is now 


Metric Orifice recognized as an 
Meter for accurate principle 
Natural Gas ‘ : 
Stations in measuring gas, 


particularly of 
large volume, comparing favorably 
with positive displacement methods, 
all things considered. 


Industrial Meters 


A relatively recent development of 
the gas business has been the ex- 
tended application of gas in indus- 
try which has created a need for gas 
measuring equipment of high capac- 
ity. The volume of gas used in many 
industrial establishments today is 
equal to the entire requirements of a 
fair-sized city so that the range of 
capacities needed in industrial meter- 
ing installations may extend from 
the category of consumers’ meters to 
that of station meters. 

As in any branch of engineering, 
gas measuring requirements can be 
scientifically and economically de- 
termined. It has been found in the 
natural gas business that an eco- 
nomical breaking point exists divid- 


Modern Type High Pressure Iron-Case 
Meter with Base Pressure Index 











Modern 
Plate Meter with Straight Reading Index 


Type American Domestic Tin 


ing the use of displacement and ori- 
fice meters. Individual analysis of 
investment and operating costs, when 
properly considered, will determine 
that up to a certain demand a bat- 
tery installation of large-sized con- 
sumers’ meters may be most eco- 
nomical, after which economy favors 
some other type of equipment. 

We have followed the develop- 
ment of the gas meter in its march of 
progress from Lavoisier’s gasometer 
to the present day. It is found that 
this period of a century and one half 
may well be divided into epochs cor- 
responding ‘to outstanding achieve- 
ment affecting progress. The first, 
extending from Lavoisier’s to Clegg’s 
and Malam’s inventions of 1815-17, 
probably represents a period of un- 
requited endeavor. The second, ex- 
tending to the time of Richards’ and 
Croll’s invention, actually saw a satis- 
factory measuring device in general 
use for the first time. The third, 
ending with the early days of the 
twentieth century when drastic im- 
provements in consumers’ meters re- 
sulted in the development af the so- 
called “high-capacity” meter, may be 
said to represent the most inactive 
period in the history of the gas 
meter. The fourth, in which we now 
find ourselves and in which has been 
brought out some of the most notable 
accomplishments, is an open page. 

Whereas the gas engineer of early 
days sought for a practical device to 
measure gas, no matter how crudely, 
we of the present day demand an 
instrument which will measure gas 
with great accuracy and which will 
maintain this accuracy for a period 
of years consistent with a reasonable 


(Continued on page 144) 
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Some Coal 


Gas Notes 


By R. H. BURDICK 


Columbia Engineering Corporation 


MONG the remarkable de- 
AN velopments in the gas indus- 
try which the American Gas Journal 
has witnessed during its seventy-five 
years of active life are those pertain- 
ing to the production and distribu- 
tion of the oldest of manufactured 
“illuminating” gases—coal gas. This 
was the only commercially made gas 
distributed for general use when the 
Journal first emerged from its chry 
salis of galley proofs and moist print- 
ers’ ink on July Ist, 1859. 

A review of the progress made in 
coal gas generating apparatus, from 
William Murdock’s iron retort of 
1792 to the present day efficient ver- 
tical bench and modern coke oven, 
indicates that the brain power of 
diverse branches of science and in- 
dustry were enlisted in the evolution 
of machinery and equipment re- 
quired to produce this oldest and best 
known of the family of “city gases.” 

Iron founders, mechanical and 


~ 





electrical engineers, physicists, chem- 
ists and coal and refractory miners 
have vied with just plain gas men 
in making constructive contributions 
to this march of progress. 

Consider the changes which have 
taken place in retort materials, 
shapes and placements. Murdock’s 
vertical iron affair gave way to hand- 
operated horizontal iron retorts, one 
to a bench, and that heated to only 
a relative moderate temperature by 
direct firing, wherein coal, coke, 
wood, tar or in fact any convenient 
combustible material was used as 
fuel. 

About 1820 retorts of fire clay be- 
gan to make their appearance, al- 
though this material did not come 
into general use until the year 1859. 

One by one more retorts were 
added to benches to conserve carbon- 
izing fuel, an economic factor for- 
warded very materially by the grad- 
ual replacement of direct firing meth- 


Ross Charging and Drawing Machine, 1880. 
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ods by the recuperative system of 
heating with producer gas. 

A maximum of sixteen horizontal 
retorts per bench was tested out on 
a large scale some years ago in a 
New England plant without, how- 
ever, meeting with any practical suc- 
cess. 

As in the case of practically all in- 
dustrial operations, labor saving ma- 
chinery was evolved to carry on 
some of the more strenuous work of 
charging and discharging retorts, 
which in turn permitted of their be- 
ing lengthened with a corresponding 
increase in carbonizing capacity per 
bench. 

In order to offset further rises in 
labor costs, retorts were more re- 
cently placed in inclined settings to 
secure the aid of the strong arm of 
gravity in charging and discharging 
operations. This concept merely 
proved to be an intermediate step 
toward the complete up-ending of re- 
torts as exemplified in the modern 
version of the vertical bench which 
by curious coincidence was a rever- 
sion in principle to Murdock’s origi- 
nal arrangement. 


Intermittent Vertical Retorts 


According to historical record, in- 
termittently operated vertical retorts 
were the subject of certain patents 
applied for about 110 years ago, al- 
though benches incorporating this 
principle were not built commercially 
until about 1900. 

In form and dimensions the re- 
tort has undergone many changes. 
For horizontal benches the present 
accepted cross section is shaped like 
a modified “D” which conforms to 
the modern ideas of requirements for 
maximum carbonizing surface, gas 
passage, coal fluxing and expansion 
and strength and convenience of set- 
ting. Earlier cross sectional forms 
embodied numerous variations of the 
oval, square, circle and hexagon. 
The oval cross section form (and 
longitudinal taper) is to be found in 
certain types of recently constructed 
vertical benches and the “slot” or 
chamber oven is quite reminiscent of 
the old square retort. 

The composition of retort and set- 
ting materials has been improved 
from the early plastic clay—which 
was a none-too-good conductor of 
heat and difficult to keep free from 
demoralizing cracks even at moder- 
ate temperatures—through a series 
of stronger and better selected re- 
fractory clays to the now much used 
siliceous clays to the new much used 
tively high heats and rapid heat 
transfer. The once integral moulded 
clay retort has been completely 








The Retort Room in The Philadelphia Gas Works in the 


late Fifties. 


abandoned in favor of the segmen- 
tal “silica-clay” block type. During 
certain stages of retort material de- 
velopment, fused silica and carborun- 
dum were tested in actual service but 
did not fulfill all of the requirements 
imposed on them. Their chief merit 
lay in the rapidity with which they 
could conduct heat into the coal mass 
to be carbonized but they were found 
to be lacking in mechanical strength. 

Direct heating of retorts from a 
furnace built directly beneath them, 
proved uneconomical and inefficient 
and a distinct limiting factor 


the regenerative system 
of bench firing, vertical 
benches of some designs 
having copied a page in 
respect to efficient firing 
from its mass carboniza- 
tion companion — the 
coke oven. 

In a few coal gas 
bench installations, waste 
heat boilers have added 
a final touch in reclaim- 
ing the maximum num- 
ber of thermal units 
from the fuel used for 
carbonizing purposes. 

Among the series of 
intricate problems caused 
by increased bench heats 
and modifications in de- 
sign and materials used 
in bench construction, is 
that of arranging for a 
proper supporting struc- 
ture of iron and steel,—a frame 
work strong enough to hold the 
brick and refractory assembly in 
rigid form and yet flexible enough to 
compensate for variations in expan- 
sion and contraction caused by heat 
fluctuations within and without a 
stack of benches. Today, after a 
long period of experimentation, this 
phase of bench construction has been 
brought to a high state of perfection. 

Coal and coke handling equipment 
and apparatus has probably under- 
gone more fanciful changes in de- 
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sign than any other element closely 
associated with coal gas making. The 
old “gas house terrier” with his bar- 
row, shovel and rake represented the 
maximum of simplicity in retort 
charging and discharging machines. 
Next came the full-charge scoop, 
loaded with coal at convenient times 
but generally in inconvenient places, 
which was boosted into a retort by 
brute force but with considerable skill 
and dexterity A little later came the 
make-shift block and tackle rig to 
aid in the scoop boosting action 

Then the Bronder steam actuated 
charger and rake,—what a machine! 
Many of you older gas men remem- 
ber that contraption which resembled 
nothing so much as a fire engine with 
the temperament of a nervous bull 
and which served bench builders well 
by frequently knocking the backs and 
sides of retorts into bits. 

When retorts were finally opened 
at both ends and the “through” type 
of bench became an accepted design, 
the pusher type of discharging ap- 
paratus came into being and along 
with it the motor operated split 
scoop charger together with their at- 
tendant intricate overhead coal bins, 
hoppers, coal valves (both automatic 


and stubborn) conveyors, trippers 
and skips. 
Inclined and _ vertical benches 


eliminated a lot of these elephantine 
gadgets. Simplified coal conveying 
(Continued on page 154) 





in bench design which re- 
stricted the number of retorts 
per setting as well as the 
length of carbonizing periods. 

Experiments with producer 
gas about 1893 as a bench 
heating medium proved so suc- 
cessful that the producer has 
become an integral part of ev- 
ery carbonizing plant. 

It has become common prac- 
tice to build a producer into 
each bench so arranged that 
hot coke may be fired directly 
into it from the bench retorts 
without any material heat loss. 
Standard gas producers in- 
stalled and operated at some 
distance from the benches 
utilizing their gas are to be 
found in some of the larger 
coal gas plants. 

The employment of recup- 
erators for preheating second- 
ary air, the careful placement 
of bench nostrils and tile con- 
trol dampers, revisions of flue 
designs and the use of carbon 
monoxide economizers, have 
all contributed to improved 
bench efficiencies. A more re- 
cent: innovation is the use of 
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First By-Product Coke Oven Plant, erected in Syracuse by Semet-Solvay in 1892. Gas 
Companies now buy over 90 Billion Cubic Feet of By-Product Coke Oven Gas Annually. 















Three Quarters’ 
of A Century of 
American Water 
Gas Progress 


oe 


By JOHN H. WOLFE 


Supt. Gas Manufacturing 
Cons. Gas Electric Light & Power Co., Baltimore 


F THE PIONEERS of the water 
| gas industry were privileged 

to witness the operation of a 
modern water gas plant, they would 
be struck by the flexibility, adapta- 
bility and capacity of the equipment 
and by the cumulative effect of the 
ingenuity exercised to produce ap- 


paratus which is so economical in the 
use of both labor and raw materials. 
It is apparently a far cry from the 
earliest practice in water gas manu- 
facture with its natural draft gen- 
erators and separately fired carburet- 
ters or “illuminators” to the self- 
contained, highly mechanized, mod- 


Professor Lowe discusses has process with a gas executive. 











Water Gas Works at Norristown, Pa., Erected in 1875. Building on right i 
the Windsor House in which Cooking was done with Gas. 


ern water gas set. An examination 
of the historical background will, 
however, show that this development 
was both logical and inevitable. A 
resumé of this history will inspire an 
admiration for the persistence and 
perseverance of the enginéérs and 
inventors, a long list of which have 
contributed to the successful develop- 
ment of a great industry. 

The history of water gas may be 
roughly divided into four periods as 
follows: 


1780 to 1852. Origin of Water 
Gas and Foreign Experimentation 
and Invention. 

1852 to 1872. Preliminary Amer- 
ican Invention and Application. 

1872 to 1900. Development and 
Standardization of Lowe Apparatus. 

1900 to 1934. Perfection of Aux- 
iliaries, Improvements in Economy 
of Operation and Mechanization of 
Water Gas Apparatus. 


First Period—1780 to 1852 
Origin of Water Gas and 
Foreign Experimentation and 
Invention 


Cavendish’s discovery of the com- 
position of water, which plays such 
an important part in the manufac- 
ture of water gas, was announced 
in 1784. Although ignorant of the 
chemical constitution of water Fon- 
tana had, four years earlier (1780), 
proposed to manufacture a gas by 
passing water over ignited iron and 
coal. This work was followed by 
that of Lavoisier and Meunier, who 
first made hydrogen by passing steam 
through a red hot iron pipe and 
later, because of their knowledge of 
the affinity which carbon had for 
oxygen, passed steam through a red 
hot pipe filled with charcoal to make 
water gas. 

French patents were taken out in 
1817 and 1819 by the Gengembres, 
father and son, for the manufacture 
of gas by the action of steam upon 
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charcoal, which gas was mixed with 
coal gas produced in the same retort. 
Later (1823), Vere and Crane pat- 
ented a process for producing gas by 
introducing water or steam into re- 


torts in which coal or oil was being ~ 


distilled. 
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George Lowe Generator, 1831: 





—— 


Great interest was shown in the 
water gas process from the time Ib- 
betson took out his patent in 1824 
for admitting “steam into the de- 
composing chamber, when in opera- 
tion, among the ignited coal or coak, 
alone or mixed with tar or oil.” In 
fact, a total of sixty patents was 
listed in the September 16, 1864, issue 
of the American Gas Light Journal, 
the illustrious predecessor of this 
Journal. Few of these inventions 
progressed further than the granting 
of patents. Several were actually 
tried out on a plant scale, the most 
important being those of Michel 
Donovan 1830, George Lowe 1831, 
Jobard-Selligue 1834-36, Val Mar- 
ino 1839, Stephen White 1847-49, 
Le Prince 1848 and J. P. Gillard 
1849. 

To Michel Donovan belongs the 
distinction of being the first to ac- 
tually make and distribute water gas. 
The gas, which was made by passing 


steam over red hot coke or charcoal 
and carburetted by volatile hydro- 
carbons, was used in 1830 for public 
lighting in Dublin, Ireland. This 
gas was actually a carburetted water 
gas. 

George Lowe, engineer of the 
Chartered Gas Company, London, 
was the inventor of the first inter- 
nally fired generator. The air for 
combustion was furnished by nat- 
ural draft by opening the top and 
bottom generator doors, which were 
later closed when steam was admit- 
ted at the top. The resultant gas 
was then carburetted. 

The Jobard-Selligue system .em- 
ployed semi-cylindrical retorts, ar- 
ranged vertically in pairs and heated 
externally from above and below by 
grates at two levels. Each retort 
was divided vertically by a firebrick 
partition and the water which was 
admitted at the top of one side passed 
—first downwards, then upwards, 
and finally to a third cylinder heated 
red hot into which shale oil was ad- 
mitted. Apparatus was installed in 
1836-38 in Dijon, Antwerp, Strass- 
burg and Paris and appears to have 
been successful in operation. 

















Original Form Lowe Water Gas Appara- 


1873 


tus: 


Val Marino’s apparatus, patented 
in 1839, consisted of three vertical, 
externally heated retorts, all filled 
with coke or other combustible. 
Water, admitted at the top of the 
first retort, was decomposed in pass- 
ing down and enriched in passing 
up through the second retort by oil 
or fatty matter. The third retort 
fixed these enriching vapors in the 
gas. Cruckshanks, in the same year, 
recommended superheating the steam 
and the producing of illumination 
by utilizing the incandescence of a 
platinum ball or wire cage. 

An English development of 1847 
was that of Stephen White, who in- 
troduced his system in the towns of 
Ruthin, Southport, Warminster and 
Dunkeld, in many mills and fac- 
tories in Lancashire and in the South 
Metropolitan Gas Works, London. 
This apparatus consisted of two hor- 
izontal retorts, into which melted 
resin and oil were syphoned and de- 
composed, and two vertical retorts, 
filled with iron scrap and charcoal, 
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into the top of which water was in- 
troduced. The resulting water gas 
was used to sweep out the oil and 
resin gas from the horizontal re- 
torts. 
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Modern Form Lowe Water Gas Appara- 
tus: 1889 


The Le Prince system employed a 
single retort, which was divided into 
three unequal chambers. The mate- 
rial to be distilled was placed in the 
largest, the coke for decomposing 
the water in the second, while the 
gases formed in the first two cham- 
bers mixed in the third in the pivs- 
ence of coal. Plants were installed 
in 1848 in Mastricht, in some of the 
departments of the Vielle Montagne 
at Verviers and in several industrial 
concerns at Liege. 

A patent was granted to J. P. Gil- 
lard in 1849 for the manufacture of 
hydrogen (water gas) from steam 
and heated carbon in a retort. The 
gas was used for illumination by 
burning it under a platinum basket 
or cage. For several years this sys- 
tem lighted the streets of Narbonne 
and Passy and foreshadowed the in- 
candescent gas light of Welsbach. 


Second Period—1852 to 1872 
Preliminary American Inven- 
tion and Application 


The first record of the practical 
application of water gas apparatus 
in the production of manufactured 
gas in America was that of John and 
Thomas Kirkman, patented in 1852 
and 1854, and installed in the Mu- 
nicipal Gas Light Company’s works 
in New York City. The apparatus 
was composed of twin generators and 
air preheaters and a common, brick 
filled mixing chamber. Air, under 
natural draft, entered the bottom of 
a preheater, passed up through it, 
being preheated by the products of 
combustion, then to the side or bot- 
tom of the generator and up through 
the fuel bed, the products of com- 
bustion going to the top of the air 
heater, down through it and to the 
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stack. During-the run the steam was 
admitted at the top of the generator, 
was decomposed by passing down 
through the fuel bed and passed into 
the mixing chamber, where it met 
and was mixed with a “gas rich in 
carbon.” 

Processes which used horizontal, 
vertical or L shaped cast iron re- 
torts set in benches in accordance 
with coal gas practice, or which used 
the usual horizontal cast iron, coal 
gas retorts for producing the water 
gas, followed Kirkman’s apparatus in 
rapid succession. Among these were 
the Sanders apparatus (1858), the 
Gwynne-Allen-Harris equipment 
(1858-1875), the Ruck (1873), the 
Spice (1873), the Beatley and Gill 
(1875-1876) and the “Acme.” 

One of these systems, the Slade, 
was operated for a _ considerable 
time, in fact, during the early de- 
velopment period of the Lowe ap- 
paratus (1883 to 1889), at the works 
of the Yonkers Gas Light Company, 
Yonkers, New York, by the inven- 
tor, who was superintendent of the 
plant. Steam and naphtha were in- 
troduced into ordinary coal gas re- 
to: s charged with coke. It is thought 
to be the last of the externally fired 
retort processes for making water 
gas. 


Third Period—1872 to 1900 
Development and Standardiza- 
tion of Lowe Apparatus 


We have seen how the inventors 
of the preceding period were influ- 
enced by coal gas retort practice and 
experience in developing their ideas. 
Their solution to the problem of 
making water yas, was, with the ex- 
ception of the Kirkman’s, two exter- 
nally heated retorts, one for gener- 
ating the blue gas and another for 
vaporizing and fixing the resin, oil 
or naphtha gases for carburetting. 

We now enter into a period of tre- 
mendous activity in which the in- 
ventors were inspired by a desire to 
make gases of a candlepower much 
higher than was possible in either 
coal gas or current water gas prac- 
tice. The infant electric industry 
was beginning to offer competition 
which threatened the only large mar- 
ket which the gas industry then had, 
the lighting load. Higher candle- 
power of the gas, with reduced cost 
to the consumer, was the gas indus- 
try’s immediate answer to this threat 
and this answer was made possible 
only by the activities of Prof. Thad- 
deus S. C. Lowe and his -contempo- 
raries. These men perfected a sys- 
tem which utilized an internally fired 
generator and internally fired vapor- 
izing and fixing chambers which were 





heated by the combustion of, and 
sensible heat in, the generator gases. 

The initial victory in the lighting 
field had just been won when the 
gas industry’s hand was further 
strengthened by the invention of the 
Welsbach incandescent light. Al- 
though this device demonstrated in 
a very short time that the heating 
value and not the illuminating value 
of this gas was the important and 
prime consideration, the water gas 
process had become firmly established 
and succeeded in demonstrating its 
flexibility in operating under the new 
conditions which had been imposed, 
namely—that of producing gas for 
heating instead of for illuminating 
purposes. 
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Williamson-Eustace Apparatus 


The first combination generator- 
retort system to be tried was the 
Harkness (1874). Natural draft was 
used in the generator, which was 
small and difficult to fire and main- 
tain in proper condition. To correct 
for the small volume and irregular 
blue gas production, other genera- 
tors were added. The blue gas was 
sent to an oil gas bench, where it 
was carburetted and the oil vapors 
fixed. 

Since all preceding systems had 
the fundamental disadvantage of be- 
ing unable to control the quality of 
the gas, two processes were devel- 
oped which produced oil gas and 
water gas separately. These were 
the Hanlon and Johnson (1878) and 
the Edgerton. Both systems pro- 
duced, stored and, in the latter case, 
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metered the oil gas and water gas 
separately and then mixed the gases 
cold to produce the desired candle- 
powér. Both systems utilized air un- 
der ‘pressure to “blast” the genera- 
tors, which were twin in series in 
the Hanlon and Johnson and twin, 
operated alternately, on the Edger- 
ton. 

Other systems with novel ideas 
were the Meeze, which utilized a 
specially constructed retort for va- 
porizing the oil and the early form 
of Jerzmanowski, which made use 
of an L shaped retort or “bootleg” 
filled with limestone. 

In an endeavor to overcome the 
intermittent operation of the water 
gas generator, Egner used a suction 
producer, and McKenzie a pressure 
producer. In both cases the pro- 
ducer gas was carburetted with oil 
which was fixed in the gas.by pass- 
ing it through the usual type of hori- 
zontal retort. 


du Motay and Wilkinson 
Apparatus 


Two processes which were adopt- 
ed to a considerable extent were the 
Tessie du Motay and the Wilkinson. 
These were very much alike, the only 
marked difference being the “up and 
down run” arrangement on the Wil- 
kinson machine, which was the first 
to possess this valuable feature. Both 
systems prodyced blue or so-called 
“hydrogen” gas, which was stored 
in a “hydrogen” holder from which 
it was drawn and then forced through 
a steam heated carburetter or “illu- 
minator” to pick up the naphtha 
vapors. The mixture was then passed 
through retorts to fix the gas. 

Although these two systems did 
good work, they were uneconomical 
in that they wasted the combustible 
gas and sensible heat in the genera- 
tor gas and required the maintenance 
of a second fire for heating the fix- 
ing retorts. They also were limited 
to the use of naphtha for carburet- 
ting. 

Prof. Thaddeus S. C. Lowe was 
the inventor of the most successful 
form of water gas equipment. This 
superseded all the earlier forms and 
is the basis of all modern forms. His 
apparatus has the inherent charac- 
teristics which make for economy 
and flexibility of operation and for 
adaptability to a wide range of gas 
making materials. The successful 
use of generator fuels, such as an- 
thracite and bituminous coals, coke 
of all kinds, of carburants, such as 
gas and fuel oils, and the reforming 
of oil refinery and natural gas, tes- 
tify to the adaptability of this system 
as a means of converting solid, liquid 
and gaseous fuels into final gases of 
the desired characteristics. 
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As chief aeronaut of the Army of 
the Potomac, Professor Lowe became 


Hand Operated U.G.I. 


engaged in the manufacture of gas 
for balloons during the Civil War. 
In 1872 and 1875 he took out pat- 
ents covering the separate fixing 
chamber, or superheater, heated in- 
ternally by combustion of the blast 
gases from the generator. This use 
of the blast gases had not been pre- 
viously conceived and was the basis 
of all forms of his apparatus. and 
the secret of its success. 

The first units erected were of the 
two shell type and consisted of a 
generator and a superheater. Primary 
air was furnished to the base of the 
generator and secondary air was ad- 
mitted at the base of the superheater, 
to burn the generator gases produced 
during the blasting period. Oil was 
admitted to the top of the generator 
fire, was vaporized and was fixed in 
the superheater in the presence of 
blue gas. which was produced in the 
generator by steam passing up 





through the incandescent fuel bed. 
The first plant was erected at 


Set, Baltimore, 1916 


Phoenixville, Pennsylvania, in 1874. 
This was followed by others at Con- 
shohocken (1874-5) and Columbia, 
Pennsylvania (1874-5); Utica, New 
York (1874-5); Dobson Carpet 
Mills, Falls of Schuylkill, Philadel- 
phia (1875), Norristown (1875) and 
Manayunk, Pennsylvania (1875-6). 
A plant was erected in Baltimore in 
1877 by the Consumers’ Mutual Gas 
Light Company, at its Canton Works, 
and Baltimore thus had the distinc- 
tion of having undertaken, on a 
larger scale than any city up to that 
time, the manufacture of water gas. 
This enterprise was watched with 
keen interest throughout the country. 
The capacity of this installation was 
1,000,000 cu. ft. per day and about 
four years later the capacity was in- 
creased to 2,000,000 cu. ft. per day. 
This plant continued in operation 
until 1904, when it was closed down 
as a manufacturing station. 
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By 1889, Lowe had perfected the 
three shell or “improved double su- 
perheater” type of apparatus, which 
was the result of converting the 
gooseneck connection between the 
generator and the superheater into 
a “first superheater,” while the last 
shell was called the “second super- 
heater.” The latter was made higher 
so as to provide more fixing surface. 
In 1891 the “up and down run” ar- 
rangement was perfected, which was 
of tremendous assistance in control- 
ling the generator fire. conditions. 

Since the year 1889 the alterations 
in the design of the Lowe apparatus 
have not been radical. An examina- 
tion of the sketches of machines 
built in the year 1909 by the United 
Gas Improvement Company, the 
Western Gas Construction Company 
and the Gas Machinery Company, 
and by Humphreys and Glasgow 
(London, England) shows that they 
all looked pretty much alike. This 
similarity has persisted to the pres- 
ent day, insofar as the basic form 
is concerned. Tremendous progress 
has, however, been made in improv- 
ing the mechanical details and in in- 
creasing the capacity, efficiency and 
safety of the apparatus. 

Although the Lowe form has stood 
the test of time, a great number of 
inventors devised apparatus in an 
endeavor to improve on it. These 
variations may be classified roughly 
into four groups, as ‘follows: 


1. Single Shell Apparatus, with 
fixing chamber, or chambers, 
superimposed on the generator. 

2. Single Shell Apparatus, with 
fixing chamber alongside the 
generator. 

3. Double Shell Apparatus. 

4. Twin or Paired Apparatus. 


Examples of apparatus composing 
Group One are as _ follows:—the 
Springer, the Pratt and Ryan, the 
McKay-Critchlow, the Fitch, the Van 
Steenberg, the Zig-Zag, the Fahne- 
hjelm and the Williamson-Eustace. 
The latter apparatus was composed 
of a checkered carburetter and su- 
perheater in the upper part of the 
shell over the generator, the top of 
which was solid. Oil was sprayed 
into the top of the carburetter and 
the vapors and gases passed through 
an arch to the bottom of and up 
through the superheater. 

Examples of apparatus composing 
Group Two are as follows:—the 
Sutherland, the Flannery, the Har- 
ris, the Loomis and the Jerzmanow- 
ski. In the latter apparatus the su- 
perheater was filled with limestone 
and was set alongside the generator. 
Oil was sprayed onto the limestone. 
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Low Pressure Steam 


The gas produced was low in illu- 
minating value and had to be en- 
riched. The lime was supposed to 
reduce the percentage of carbon mon- 
oxide. A sizeable installation was 
made at the Chesapeake Gas Com- 
pany’s plant in Baltimore, Maryland, 
in 1885. 

Examples of apparatus composing 
Group Three are as follows :—the 
Martin, the Janeway and Banks, the 
Bates, the Moses, the Economical 
Gas Apparatus, and the Granger- 
Collins. In the latter apparatus a 
checkered superheater was offset and 
installed above the generator. 

Examples of apparatus composing 
Group Four are as follows :—the 
Humphries, the Hanlon-Leadley, the 
Rew and the Rose-Hastings. 


Fourth Period—1900 to 1934 
— Perfecting of Auxiliaries, 
Improvements in Economy of 
Operation and Mechanization 
of Water Gas Apparatus 


During this period, which leads 
us up to the present time, a great 
deal of effort, ingenuity and money 
were spent to secure better control 
of the operation of the water gas 
set, to reduce the labor cost in oper- 
ating and to improve the flexibility 
and economy of operation. 

Steam and Air Flow Meters and 
Pyrometers—The first forward step 
was made about 1907 with the ap- 
plication of steam and air flow meters 
to measure the quantities of air and 
steam delivered to the set. The use 
of pyrometers was also begun and 
with this new knowledge real prog- 


Accumulator—S moot. 


ress was made toward securing more 
efficient operation and utilization of 
manufacturing materials. This in- 
formation also paved the way for a 
study and consequent improvement 
in design, which provided for larger 
gas, air and steam connections, and 
also showed the advisability of using 
higher blast pressures. All of these 
changes resulted in higher set ca- 
pacity. Improvements in the instru- 
ments and gauges used provided bet- 
ter information because of their rug- 
gedness and reliability. 

Hydraulic O peration—Prior to the 
year 1914 all of the functions ofthe 
water gas set were hand operated. It 
was necessary for the operator to 
proceed from one lever or geared 
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hand wheel to another in order to 
open or close the air, steam, oil and 
stack valves. This consumed con- 
siderable time which was lost as gas 
making time. In order to reduce the 
lost time and the laborious work re- 
quired, hydraulic cylinders were in- 
stalled to operate the valves, the 
levers and control valves being 
grouped and located at a convenient 
point. The Critchlow “nest” of 
valves is perhaps the outstanding ex- 
ample of such grouping and was per- 
fected and widely installed during 
the years 1915 and 1916. 

Automatic Controls—The next log- 
ical step was an endeavor to operate 
the hydraulic control valves mechan- 
ically. Records indicate that the 
originator of this idea was C. F. 
Zeek, who experimented on and fi- 
nally installed his device, which is 
the forerunner of the U. G. I. au- 
tomatic control, on one of the five 
foot sets in his plant in 1913. This 
home-made device utilized a coun- 
terweight to furnish the power and 
a pendulum for timing. In 1915 
Taussig, of the U. G. I. Company, 
invented and patented an improved 
control which used a clock and tim- 
ing pendulum. 

An electric motor was substituted 
for the clock and the control further 
perfected, so that by the year 1920 
the “Type A” U. G. I. Control was 
being installed in a great number of 
plants to automatize the operation of 
the Critchlow hydraulic control 
“nest,” 

The development of this piece of 
equipment was followed by the Shaw 
(Bartlett-Hayward Co.) automatic, 
pneumatic, electric control, the Gas 
Machinery Company’s automatic, 


(Continued on page 147) 





U.G.I. Mechanical Generator at Chester, Pa. 
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Seventy-Five Years Progress in Gas 


@ N interesting commentary on 
Mw the progress in the develop- 
ment of the manufactured 
gas industry during the past seventy- 
five years is the fact that the methods 
used today for the analysis of the 
more important constituents of gas 
are based upon, fundamental chemical 
principles which were known and 
adopted as a basis for analysis by gas 
chemists when the American Gas 
Light Journal was first issued in 
1859. It is of course true that refine- 
ments in the ‘methods have been 
made, and the chemist of today has 
little trouble in handling gases and 
determining their correct volume. In 
the early days the problem of deal- 
ing with gases and measuring them 
was a most difficult one. They did 
not have suitable apparatus for ac- 
curate work and when an apparatus 
was devised it was delicate and the 
duration for carrying out analytical 
operations was so long that routine 
analysis of the gas was out of ques- 
tion, 


Lack of Chemists 


At this time hardly a single gas 
company had a chemist and labora- 
tories at gas works were almost un- 
known. With few exceptions the 
only gas manufactured was plain 
coal-gas and it was manufactured, 
more or less, by rule of thumb. More 
emphasis was placed upon the meas- 
uring of the illuminating power of 
the gas than upon its analysis, but for 
this reason more and more work was 
done on the investigations of the con- 
stituents of coal-gas, the’ elimination 
of sulfur compounds and means for 
doing this. The well known Referees 
test for sulfur, which is the accepted 
method today, was in use in 1859 and 
was required by the Referees in 
England of that day. 

The chemistry of the constituents 
of coal-gas in those days was based 
largely upon the classical researches 
of Bunsen, who published in this pe- 
riod his methods for the analysis for 
gases. Investigators of this period 
knew that coal-gas comprised a mix- 
ture of oxygen, hydrogen, nitrogen, 
carbon monoxide,—known ‘then as 
“carbonic oxide,’—carbon dioxide,— 
known as “carbonic acid,”—water, 
ammonia, methane,—known as “light 


Analysis 
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carburetted hydrogen,”’—olefiant gas, 
acetylene, light and heavy hydro- 
carbons, hydrogen sulfide, carbon bi- 
sulfide, cyanogen, ammonium. thio- 
cyanate and other sulfur compounds. 
The accurate analysis of coal-gas 
was considered one of the most deli- 
cate operations of the chemistry of 
the day. For this reason it was 
hardly ever used in the gas works, 
and the testing of gas was confined 
to the determination of the presence 
of impurities, such as the presence of 
hydrogen sulfide by means of a strip 
of paper saturated with a solution of 
lead acetate, or testing for ammonia 
in the gas with either turmeric or 
litmus paper. Methods of testing 
for carbon bisulfide were very un- 
satisfactory and a great many tests 
were devised which were for the most 
part unsatisfactory, but it is of in- 
terest to note that the trithylphos- 
phine method for the determination 
of carbon bisulfide, which was dis- 
covered by Hofmann was recom- 
mended as early as 1868 in Clegg’s 
treatise on the manufacture of gas. 
The detection and elimination of 
sulfur compounds gave early investi- 
gators much trouble, but they used 
the Referees method for the determi- 
nation of total sulfur which has with- 
stood the test of time and is still the 
preferred method for this test. 


Analysis Routine 


It is doubtful if any of the gas- 
works of 1859 used Bunsen’s scheme 
for the analysis of gases, because as 
stated before there were few chem- 
ists in the gas-works and with these 
routine analysis of gas was not prac- 


tised, not so much because of inade- 
quate methods but chiefly because 
the methods of analysis required a 
great deal of time and very careful 
manipulation. Analytical operations 
on gases were for the most part con- 
ducted over mercury and the gas was 
always dried if water had been in- 
troduced or formed in the reactions 
involved, and corrections in volume 
had to be calculated from the pres- 
sure and temperature. Eudiometers 
or measuring tubes used for their 
analyses, which had been calibrated 
and graduated in cubic inches and 
tenths of cubic inches, were filled 
with mercury, inverted in a trough 
of mercury and a definite volume of 
the gas to be analysed was introduced. 
The oxygen, carbon dioxide, carbon 
monoxide, illuminants and hydrogen 
sulfide were determined volumetrical- 
ly by introducing a small quantity of 
a suitable reagent which would ab- 
sorb one of the gaseous ingredients, 
and the change in volume of the gas 
was noted. The’analysis was carried 
out in the following manner: In 
order to determine the carbon di- 
oxide in the gas, a pellet or ball of 
solid caustic potash was fastened to 
the end of a platinum wire and in- 
troduced into the gas by plunging it 
into the mercury and up into the 
measuring tube. It was allowed to 
remain for one hour in contact with 
the gas and then withdrawn, and the 
change in volume determined. 


Determination of Oxygen 


Oxygen was next determined with 
Potassium pyrogallate in the same 
manner, and a very ingenious, method 
for the preparation and introduction 
of this reagent was used. A test- 
tube filled with mercury was in- 
verted in the trough near the gas 
measuring tube. A small quantity 
of a strong aqueous solution of pyro- 
gallic acid was introduced into the 
test-tube followed by a similar quan- 
tity of a strong solution of caustic 


potash. The potassium pyrogallate 
was thus formed protected from 
oxygen. <A small ball of coke was 


now fastened to the end of a plati- 
num wire, introduced up into the test- 
tube and allowed to absorb the pyro- 
gallate solution. It was then with- 
drawn and, while keeping it under 
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the mercury, passed into the measur- 
ing tube and up into the gas confined 
therein. After about a half hour the 
reagent was withdrawn, but now 
some moisture had been given to the 
gas and it had to be dried by intro- 
ducing a ball of caustic potash, be- 
fore the contraction in volume could 
be noted. 








Gas Analysis Apparatus of about the 
Year, 1860. 


For the determination of the vol- 
ume of olefiant gas and illuminants a 
fresh ball of coke was soaked in 
some fuming sulfuric acid and intro- 
duced quickly under the mercury into 
the gas. It was allowed to remain in 
the gas for two hours and then with- 
drawn. The gas was now contami- 
nated with acid ingredients and the 
residual sulfur dioxide and trioxide 
were absorbed by introducing a ball 
of freshly prepared manganese di- 
oxide which was moistened, thus 
introducing moisture which had to be 
eliminated by means of a ball of 
caustic potash. Clegg claims in his 
treatise on the manufacture of gas 
in 1868 that this method for the de- 
termination of luminiferous constit- 
uents seldom varied more than 0.1 
to 0.2%! 

Carbon monoxide was determined 
by a similar procedure using a ball 
of coke saturated with a hydrochloric 
acid solution of cuprous chloride. 
However, the early workers did not 
think that this method gave an ac- 





curate indication of the amount of 
carbon monoxide present and pre- 
ferred to determine this ingredient 
indirectly by exploding the residual 
gas, after absorbing the oxygen and 
carbon dioxide, first with oxygen and 
them with hydrogen. If hydrogen 
sulfide had not been removed from 
the gas taken for analysis, it was de- 
termined before anything else by ab- 
sorption with a papier maché ball 
saturated with a mixture of man- 
ganese dioxide and phosphoric acid. 

For the determination of methane, 
hydrogen and sometimes carbon mon- 
oxide the residual gas which was 
now dry was saturated with water 
by introducing a drop of water. A 
measured volume of oxygen was now 
introduced and the mixture exploded. 
The carbon dioxide formed was then 
absorbed with a ball of caustic 
potash. From the volume of car- 
bon dioxide and the contraction which 
the total volume of the gas suffered, 
as representing the resulting quan- 
tity of water, the respective amounts 
of hydrogen, methane and nitrogen 
originally present were calculated. 
If carbon monoxide was determined 
by explosion, the residual gas after 
the explosion with oxygen was 
mixed with hydrogen and a second 
explosion made. 

It can readily be seen that a great 
drawback in the use of this scheme 
of analysis was the length of time 
necessary for the different absorp- 
tidns, the cooling of the gas to room 
temperature and the calculations 
that were required. 

Gradually the advantages of chem- 
ical analysis and chemical methods 
of control for the gas-works becatne 
more and more apparent, not only to 
make it possible to introduce eco- 
nomical improvements into the manu- 











Very early type of Orsat Apparatus— 
1874. 


facture and to provide purer gas of 
higher illuminating power, and to 
secure all valuable by-products, but 
also to meet the increasing demand 
on the part of consumers, and more 
particularly, legislators, for cheaper 
gas. 

Improvements in the apparatus for 
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the analysis of gas were made by a 
number of investigators. One of 
the earliest forms was an apparatus 
introduced by Franklin and Ward in 





Bunsen and Roscoe’s Gas Analysis Ap- 
paratus—about 1858. 


the late sixties. 

This apparatus consisted of two 
long tubes connected together at one 
end, one for measuring the gas and 
the other used as a barometer tube, 
both tubes being inclosed in a larger 
tube filled with water to maintain a 
constant temperature. One end of 
the measuring tube is connected with 
an inverted bell-glass in a trough of 
mercury wherein the gas is led and 
absorbents introduced by means of a 
pipette having a curved point. This 
apparatus enabled an analysis to be 
made in less time than heretofore but 
it still left much to be desired. An 
ordinary analysis could be made in 
three hours and calculations required 
another half hour. Improvements 
and modifications of this apparatus 
were made and other types came into 
use about 1870, such as Winkler’s 
and Bunte’s gas-burettes. 

Up to this time gas analysis had 
not yet been assigned a place among 
the resources of industrial practise, 
and this may be attributed partly to 
the difficulty of dealing with gases 
and measuring them, and partly also 
to the delicacy of the laboratory ap- 
paratus employed and the duration 
of the analytical operations. 

In 1874 H. M. Orsat devised an 
apparatus which was developed from 
an earlier principle supplied by 
Regnault. While this early Orsat 
was soon improved its use made it 
possible to dispense with the pneu- 
matic trough of water or mercury, 

(Continued on page 152) 
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Just because spring is here 
And the birds are singing 

Don’t forget your recent cold weather 
Wet holder troubles. 


And remember—your gas-holder troubles 
Would be over IF you had 
A Stacey-Klonne Dry Gas Holder! 


It’s the finest there is. 


However, if you haven’t a Stacey-Klonne 
Do the next best thing— 
Let us insulate your wet holder with 


Our patented Tank Enclosure. 


Ivs worth more than its cost just to 


Eliminate your trouble and worry, 


Not to mention the saving of expense. 


Why not get the details? 





GAS CONSTRUCTION CO, 


STACEY-KLONNE GAS HOLDERS “STACEY BULLET” HIGH PRESSURE HOLDERS 
TELESCOPIC HOLDERS CINCINNATI, OHIO PURIFIERS 
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TEN-INCH JOINTS PER DAY A 





INDEWELDERS on a 200- 
mile 10-in. oil line in East 
Texas averaged from 35 to 42 
Lindewelds a day each. Every 
joint tested strong and tight. 


Lindewelding makes records 
like this because it is a better and 
faster method of oxy-acetylene 
welding. It reduces welding 
time 50 to 67 per cent. and re- 
duces consumption of welding 
materials 25 to 50 per cent. 


Lindewelding can be done 
with an ordinary blowpipe or 
with special apparatus which 
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makes the welding almost auto- 
matic and further increases its 
speed. Experienced welders 
quickly master Lindewelding 
technique, and beginners learn it 
more rapidly than other methods. 


Procedure Controls for Linde- 
welding are available to all users 
of Linde Oxygen as a part of 
Linde Process Service. If faster 
welding, stronger joints, and 
lower costs would mean bigger 
profits this year, ask our nearest 
district office for complete in- 
formation today. 











Our motion picture, “The Lindeweld 
Process for Pipe Line Construction,” 
shows every detail of Lindewelding tech- 
nique, which differs from neutral flame 
welding technique in that it employs a 
special rod, a special flame adjustment 
and the “backhand” method of blow- 
pipe manipulation. It reveals the actual 
steps in making a Lindewelded joint. 
Pipe line officials and welding or engi- 
neering societies may borrow this pic- 
ture free of charge by writing to any 
Linde Sales Office. It is furnished in 
16 mm. and 35 mm. safety film. 





Sales Offices: 
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Development of Field Practice in 
The Natural Gas Industry 


Stone and Tablet marking site of First Natural Gas Well at Fredonia, N. 


natural gas in commerce prob- 

ably originated at Fredonia, 
N. Y., in the early part of the 19th 
century. 

Gas seepages in the valley of 
Canadaway Creek near this village 
lead William A. Hart, in 1821, to 
drill a well in an effort to obtain a 
supply of gas large enough to be of 
practical use. This well was drilled 
to a reported depth of 70 feet where 
a “vein” of gas was found. Hart im- 
mediately began its utilization by con- 
structing a gasometer in which to col- 
lect the gas and laying a three-quar- 
ters inch lead pipe to the nearby 
hotel and stores where it was used 
for illumination. 

Within the next 50 years in Ohio, 
Pennsylvania, New York and West 
Virginia gas in larger quantity was 
found in wells of greater depth. It 
was transported by iron and wood 
pipe lines and made use of commer- 
cially, chiefly for lighting. 

By the year 1900 natural gas was 
being produced and consumed on a 
large scale in New York, Pennsyl- 
vania, West Virginia, Ohio and In- 
diana. In the search for oil in the 
80’s and 90’s enough gas became 


li N THE United States the use of 


= 
——— 
——— 
_——— 
———— 
-———1 
“rome 


EY 


ad 





By JOHN R. REEVES 
Penn-York Natural Gas 


available to attract commercial users 
as a cheap fuel. This in turn 
prompted a further effort to find 
more gas. Since that time gas has 
been found and utilized in many 
other states, the principal producers 
other than those mentioned above be- 
ing Kentucky, Kansas, Oklahoma, 
Texas, Louisiana and California. 

In the early days natural gas was 
commonly believed to occur beneath 
the surface of the earth in “veins, 
pools, lakes and otherwise.” Surface 
features such as springs, streams, 
hills, soil and vegetation were 
thought to be expressions or indica- 
tors, if properly interpreted, of the 
presence of ga~ beneath the surface. 
Consequently, man, and varied were 
the reasons for drilling wells at par- 
ticular locations. Without consider- 
ing the merits of the early wildcat- 
ter’s reasoning his faith was suffi- 
ciently rewarded, for by 1890 there 
were thousands of producing gas 
wells and large parts of Pennsyl- 


Y., 1825. 


vania, Ohio and West Virginia were 
known to be gas bearing. 

Prior to 1900 Dr. I. C. White, 
State Geologist of West Virginia, 
had noted that oil and gas were 
found more commonly than else- 
where on that type of structural de- 
formation of the earth’s strata known 
as an anticline. With a knowledge of 
underground conditions, especially of 
porous strata that might contain 
fluids as water and oil or gas, he 
evolved the anticlinal theory of the 
accumulation of oil and gas. Little 
practical thought was given this geo- 
logical theory prior to 1913 since 
when, it has been enlarged upon and 
other subsurface conditions found 
which also control the accumulation 
of oil and gas. It is at present recog- 
nized that the anticline in one form or 
another is the most likely place to 
find new oil and gas fields and from 
them has been produced most of our 
past supply of these essential prod- 
ucts. 

The earliest general application of 
geology in exploring for oil and gas 
consisted for the most part of studies 
of surface features such as finding 
and mapping anticlines, salt domes, 
faults and other structural forms. 
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This type of work was begun more 
generally in Kansas, Oklahoma and 
Texas but has since been carried on 
in nearly every state. 


It soon became evident that the ~ 


use of geology could be extended 
profitably by knowledge and consid- 
eration of subsurface conditions 
where they could not be interpreted 
by the surface or from drilling. This 
gave rise to the wide use of the core 
drill, magnetometer, seismograph and 
torsion balance in geological explora- 
tion. 

Geology also has been of great use 
and importance in working out vari- 
ous field developments such as casing 
shut-offs, water problems, penetra- 
tion of the producing horizon, as well 
as many others. 


Knowledge of Gas Reserves 


Nearly all of our knowledge of the 
estimation of gas reserves has been 
developed in the past 25 years. Prior 
to this time the amount of gas any 
new field would produce was prob- 
lematical and consequently the prod- 
uct was produced and consumed with 
a large element of risk. As new 
fields were found the advantage of a 
fore-knowledge of the quantity of gas 
available which would permit a profit- 
able investment in its production and 
marketing became increasingly ob- 
vious. 

Two methods of estimating re- 
serves have been developed and 
proved of service, the accuracy of 
each being subject to the correct fun- 
damental data on which it is based. 
The production- pressure decline 
method has the disadvantage of re- 
quiring production statistics for a 
year or more before it can be used. 
After a field is two or three years old 
or more, this method is quite reliable 
for estimating future reserves. The 
saturation method may be applied 
before any gas has been produced 
and requires accurate information of 
the porosity of the producing forma- 
tion, the thickness of the “pay” and 


A large modern Compressor Station in the Monroe, La., 
Gas Field. Exhaust side, main building, with cooling 
tower and auxiliary building in background. 





its areal extent as-well as the closed 
in pressure of the wells. Because 
of the difficulty of obtaining accurate 
data the latter method is usuallv sub- 
ject to greater-error than the first. 

Thus, the answer to the old ques- 
tion of how long a gas field will last 
is now supplied by two factors, the 
quantity available and its rate of 
withdrawal. 

The capital invested in the natural 
cas industry in transportation sys- 
tems, wells and markets and the re- 
sponsibility of maintaining a suff- 
cient supply of gas for these markets 
has made imperative the maintain- 
ance of adequate reserves. To main- 
tain these reserves a _ continuous 
search for new gas fields must be 
and is being constantly carried on. 

Two methods of drilling for na- 
tural gas are in common use, namely, 
the percussion method in which cable 
tools are used and the hydraulic in 
which rotary tools are employed. It 
is assumed that the reader is familiar 
with the principles involved in both 
these methods of drilling and they 
will not be explained. 

The cable tool method of drilling 
was known before the commercial 
use of natural gas began. The first 
conception of drilling a hole to find 
gas naturally combined this type of 
drilling. Early drilling by this 
method was limited in size and depth 
of hole by the crude tools then in 
use. As necessity called for larger 
and deeper holes, tools, lines and 
surface equipment were improved to 
meet the added requirements. In 
1890 a well 2000 feet in depth was 
considered a deep hole; in 1925, 3500 
feet was generally termed deep cable 
tool drilling; today gas wells are 
commonly being drilled 5,000 feet 
deep or more and many wells have 
been drilled to much greater depths 
with cable tools. This method of 
drilling is used almost exclusively 
east of the Mississippi River and 
widely in the Mid-Continent and 
Rocky Mountain states. 
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The rotary method of drilling is of 
comparatively recent origin and its 
development was brought about in 
drilling soft caving formations where 
cable tools were unsatisfactory. The 
spread in use and improvement of the 
rotary method of drilling has been 
faster than the cable tool and today it 
is used almost exclusively where soft 
formations are found and where 
greater depths and high pressure for- 
mations are to be drilled. This 
method is used most widely in Cali- 
fornia, Texas, Louisiana, Arkansas 
and Oklahoma. 


Factors Influencing Drilling 


Modern use of either one of these 
methods of drilling is no longer a 
matter of preference but of cost, and 
to a lesser extent, drilling time re- 
quired in reaching the objective. 
Some factors to be considered in se- 
lecting either one of these methods 
are: cost of equipment, casing re- 
quired, drilling time, fuel and water, 
safety in completing high pressure 
wells and the relative effectiveness in 
actual drilling. Generally the rotary 
method of drilling requires much 
more expensive equipment, less cas- 
ing, less drilling time for depths 
greater than 4,000 feet, more fuel 
and water, is safer and more effective 
in drilling high pressure formations 
and is practically indispensable for 
drilling soft, caving and shifting 
formations. Improvements in rotary 
drilling equipment*have been such in 
the past few years that hard forma- 
tions can be drilled as readily as with 
cable tools. 

Casing was first used primarily to 
prevent water encountered in drilling 
from entering and damaging the pro- 
ducing sand. As deeper wells be- 
came common, casing was found to 
be of advantage in shutting off water 
so that drilling could be carried on 
with greater efficiency. Modern usage 
of casing combines these two func- 
tions as well as a third, that of acting 
as a carrier of oil or gas to the sur- 


Type of 1250 direct connected gas engine driven Com- 
pressor Units used in large modern Compressor Station 
in Monroe, La. 


Gas Field—looking toward power end. 
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face without loss or damage to the 
well or other producing formations 
above the one in which the well is 
completed. 

Cast iron, bell and spigot pipe, 
wood conduits and sheet iron tubes 
were used early for shutting off sur- 
face waters; in fact the last two 
above mentioned are still satisfactor- 
ily used in certain localities. More 
commonly the modern surface string 
is composed of relatively light weight 
seamless or lap welded steel casing 
except where “driving” is necessary 
in which case, heavy seamless steel 
drive pipe is preferable. 

From water and producing strings 
of casing of soft iron a few hundred 
feet in length used in 1865 we have 
progressed to high tensile strength, 
seamless, special collar, steel casing 
that is safely being used at depths 
greater than 8,000 feet. From our 
first shallow wells with 5-inch sur- 
face pipe and a 3-inch producing 
string of casing we now frequently 
begin with 20-inch surface pipe, use 
4 water strings and finish the well 
with a 6-inch producing string of 
casing. 


Completing Gas Wells 


One of the most common methods 
of completing gas wells has been to 
run a string of 2-inch or 3-inch tub- 
ing with a packer and pull all but 
the surface casing. In some areas 
this is still a satisfactory and econom- 
ical method for small wells under 
certain conditions. Wells so com- 
pleted are difficult to handle once 
water makes its appearance or salt 
begins to deposit in the tubing. Fur- 
thermore, once the tubing parts, the 
cost of repairing is generally too 
great for the values involved and the 
well is lost. More modern usage in 
completing gas wells of greater size 
and depth provides for 6-inch or 7- 
inch casing set and cemented on top 
of the producing sand. The casing 
may be used as a production string or 
the well may be tubed. Such usage al- 
lows greater volume and control of 
production, more latitude in control 
of water~and salt, and the well is 
more easily repaired, should it be- 
come necessary. 

Casing shut-offs of top water have 
always been one of the operator’s 
most vexing problems. Depending 
upon the conditions of the hole, this 
has been accomplished in various 
ways. The most common method is 
simply to set down the casing with 
its shoe in a slightly restricted hole. 
After the casing is run, and before it 
is set down, mud may be circulated 
around the casing and the casing then 
set. A third and more certain method 
requires the placing of cement in 


variable quantity behind the casing 
by circulation or otherwise, the casing 
then set and the cement allowed to 
harden. 


When the shut-off is to be made in 
a hole where there is no shoulder 
seat, packers of various types are 
used. One of the earliest known 
packers consisted of a bag of flax 
seed which, when it came in contact 
with water, swelled and made the 
shut-off. Many other kinds of ex- 
pansion packers have been made and 
used, rubber being the chief expand- 
ing material. For such shut-offs, 
bridging the hole and cementing is 
also used effectively. 


Surface Control 


Surface control of gas wells con- 
sists of the actual equipment used to 
shut in the well and the flowing 
equipment. The size, type and extent 
of the control equipment varies with 
the pressure, volume and special con- 
ditions, if they exist. 

Wells of moderate size in open 
flow and rock pressure and producing 
dry gas, require no particular equip- 
ment or methods of handling the 
flow. However, when large volumes 
and high pressures are encountered, 
particular care must be used in se- 
lecting and installing equipment that 
meets specifications of safety and 
performance. Space does not permit 
a discussion of control equipment and 
methods. 


The measurement of natural gas 
in the early stages of the industry 
was unnecessary, as the product was 
sold on a flat-rate basis. As gas be- 
came more valuable and its use in- 
creased it became necessary to sell 
and buy on the basis of the amount 
consumed. This necessity brought 
about the development of another im- 
portant phase of the natural gas in- 
dustry, that of measurement. 


Solids and liquids are ordinarily 
measured so simply that little thought 
is given to the subject. The measure- 
ment of the flow of natural gas, sen- 
sitively subject to fluctuating condi- 
tions of temperature and pressure, is 
an entirely different matter and calls 
for practice of the highest skill. Toa 
few men-in the industry must go the 
credit for succeeding so well in their 
basic studies that the principles of 
gas measurement are no longer ques- 
tioned. 

Three methods of open flow meas- 
urement of gas are employed princi- 
pally in measuring the volume of 
flow of wells. They are the minute 
pressure, orifice and Pitot tube. The 
first is more a method of estimation 
than measurement, the second is a 
recent adaption and is used for small 
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wells, while the Pitot tube is best 
known and most widely used. 

Closed flow measurement of na- 
tural gas is done chiefly with the 
positive type of meter for small flows 
and the orifice type for large flows, 
however, Pitot tubes, Venturi, elec- 
trical and proportional meters are 
also used. 

The positive gas meter was in- 
vented and the principles of the Pitot 
tube known before their use was re- 
quired in measuring natural gas. The 
orifice meter was invented in 1911 as 
a result of the need for better meters 
for measuring natural gas. So suc- 
cessful has been the development of 
this type of meter that it is of almost 
universal use where large quantities 
of gas are being measured. 

Probably natural gas was first 
transported in this country in the 
34-inch lead pipe of Wm. A. Hart at 
Fredonia in 1821. In 1872 a natural 
gas pipe line constructed of white 
pine of 8-inch inside and 12'%-inch 
outside diameters, 25 miles long was 
laid from West Bloomfield to 
Rochester, N. Y. In 1873 Titusville, 
Pa. was being served with gas from 
a 2-inch iron pipe line 5 miles long. 
By 1900 it had become the practice to 
transport gas at relatively high pres- 
sures in iron pipe with screw cou- 
plings. An 8-inch line was then con- 
sidered of large size. Within 35 years 
we have advanced to lap-weld, elec- 
tric weld and seamless steel tubing 
that can transport gas at 1,000 
pounds pressure, screw couplings 
have been replaced by the more sat- 
isfactory patent couplings and weld- 
ing, steel is being treated to pre- 
vent corrosion and lines have 
reached a diameter of 26 inches, 
length of 900 miles and of carrying 
capacity of 175 million cubic feet 
daily. 


Gas Goes to Consumer 


The consumption of natural gas 
first developed in the vicinity of the 
source of supply. Industrialists de- 
siring this ideal fuel moved their 
manufacturing operations to the gas 
fields. As the product became more 
plentiful and opportunities for profit 
more apparent, the practice of taking 
gas to the consumer began. Today 
gas is taken to the consumer wher- 
ever he may be located if it is avail- 
able and economics permit. 

The compression of natural gas 
has been the direct outgrowth of the 
necessity of increasing the flow of 
gas through pipe lines, and in low 
pressure producing areas of getting 
the gas into high pressure transmis- 
sion lines. The principle of operation 
of the early type of compressor is 
(Continued on page 60) 
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SIXTY YEARS OF PROGRESS 





John West, founder of the Com- 
pany, is shown standing in the 
above photograph. He built the 
first charging machine in the in- 
dustry and was the inventor of 
almost all the early labor saving 
devices. His policy is still being 
continued in the company’s 
equipment and is exemplified in 
the thirteen bench installation of 
Glover-West continuous vertical 
retorts at Toronto, Ontario, Can- 
ada, which is shown in the photo- 
graph on the right. 


1874-1934 


OTHING could show more graphically the 

tremendous progress that has been made in 

coal carbonization and the important part the West 

Gas Improvement Company has played in the 

development of this phase of the gas industry, than 
the two accompanying photographs. 


The one on the left shows the first charging 
machine in the gas industry and the other a recent 
installation of Glover-West continuous vertical 
retorts. 


Services of our engineers are available in connection 
with any coal carbonization problem. 











WEST GAS IMPROVEMENT COMPANY 
OF AMERICA, INC. 


424 MADISON AVENUE 


Builders of Coal Gas Plants 
NEW YORK, N. Y. 





















(Gas 


By HENRY O. LOEBELL 


Vice-President, Combustion Utilities Corporation 


HE EXPANSION of the nat- 

ural gas industry created two 

problems whose solution neces- 
sitated the services of manufactured 
gas technologists. 

The first of these related to the 
always expensive peak loads. While 
progress in reducing the costs of 
construction enabled natural gas 
lines to serve the base load cheaper 
than it could be manufactured, it did 
not reach a point where industrial 
gas could be economically served on 
a continuous basis. This necessitated 
that natural gas companies expand 
into the househeating field in order 
to secure the volume essential to their 
economic success. 

However, the househeating load 
brought with it a peak load which 
has no equal in any other class of 
business served by a gas utility. Ob- 
viously this peak had to be met, but 
it could not be economically met by 
pipeline capacity. 


Problems to Be Solved 


It appeared, however, that if man- 
ufactured gas could be economically 
produced to carry these peak loads 
the problem could be solved. In this 
event a high load factor could be 
maintained on the pipeline and a low 
unit cost would result with a mini- 
mum volume of industrial sales. 

The second problem which devel- 
oped related to the protection of 
service. The manufactured gas in- 
dustry had established an enviable 
record of continuous service. Inter- 
ruptions due to a failure of supply 
were virtually unknown. 

Because of this record, such man- 
ufactured gas companies were reluc- 
tant to place their confidence in a 
single pipeline extending hundreds of 
miles to the source of supply. 


Development of 
-A Substitute 
Gas For Natural 


Obviously, holder capacity could 
not be installed economically to pro- 
vide for an emergency which might 
or might not occur. However, if a 
successful process for manufacturing 
peak load gas could be developed, 
such a process would provide the 
protection to service which the utili- 
ties require. 


Natural Gas Substitute 


Hence it became desirable to de- 
velop a process for producing a gas 
which could be substituted for nat- 
ural gas. without affecting service. 
Such a gas had to have similar burn- 
ing characteristics as natural gas so 
that satisfactory performance could 
be obtained in all domestic appli- 
ances. The mere duplication of heat- 
ing value and gravity, though desira- 
ble, is no direct criterion of satisf1c- 
tory performance. 

The process had to be such as to 
permit the production of gas within 
three hours or less after starting. 
This was necessary because a break 
in the supply line might occur at the 
town border and few companies have 
sufficient gas in storage to tide them 
over a longer period. 

It was also necessary that the 
process be simple in order to pre- 
clude the necessity of keeping a large 
force of trained men on hand, which 
during periods of standby would per- 
mit the operators to be employed in 
other useful work. 

In addition to these requirements 
the process should, if possible, be 
adaptable to existing generating 


equipment so that conversion or in- 
stallation costs can be kept to the 
minimum and high unit capacity with 
moderate production costs be ob- 
tained. 

It had already been demonstrated 








A recent standby installation at Memphis, Tenn., showing the operating fl 
of a fully automatic former Steere set converted to the Refractory Scr 
Oil Gas Process. This is one of two 11’ 0” sets so converted 


that augmentation of natural gas sup- 
ply can be obtained, for example, 
by a butane enriched water gas but 
the complete substitution of such 
gases for natural gas was even then 
generally recognized as impractical. 

With these requirements and ex- 
amples in mind a group of engineers 
several years ago set out to develop 
a process to meet them. 

These men explored many possi- 
bilities and experimented with many 
methods. Ordinary water gas was 
enriched with gas oil and with bu- 
tane. Heavy fuel oil was cracked in 
coal and coke beds and many proc- 
esses were developed, some of which 
were good and some of which were 
complete failures. Finally, however, 
they hit upon a process of cracking 
fuel oil in a generator on a refractory 
bed, the heat of which was main- 
tained by the combustion of carbon 
deposited from the breaking down 
of the oil. The resultant gas was 
then enriched by gas oil in the car- 
burettor to almost any desired heat 
content. 


Wide Thermal Variation 
‘ 
This process was first demon- 
strated publicly in 1932 to a number 
of interested people in Cleveland, 
Ohio, and it seemed to meet every 
limitation imposed upon it. 

Gas with a heat content ranging 
from 550 BTUs per cubic foot to 
1200 BTUs per cubic foot could be 
made at will and with a wide range 
of specific gravities. This gas was 
successfully used by itself in various 
domestic appliances and was also suc- 
cessfully used when mixed with va- 
rious percentages of natural gas. 

By inserting oil burners with which 
to heat up the refractory bed, the 
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generator, the carburettor and the 
superheater could be placed in pro- 
duction within two or three hours 
from cold. 

As the process used oil alone with- 


out any coal or coke, man power was © 


reduced to a minimum. The opera- 
tion was simplicity itself when once 
the cycle for a given installation had 
been definitely fixed. 

The oil requirements were exceed- 
ingly moderate and no troublesome 
by-products resulted. The process 
was adaptable to almost any stand- 
ard water gas set with only a few 
minor changes and the volumetric 
capacity even when producing high 
BTU gas was at least the equivalent 
of the set when formerly making low 
BTU carburetted water gas. 


Every Requirement Met 


The process thus met every re- 
quirement established for it and 
moreover it used oil exclusively, 
which eliminated the waste resulting 
from the handling and storing of 
large coal or coke standby stocks. 

Upon the public announcement of 
this process numerous other investi- 
gators entered the field. As a result 
there are today available a number 
of commercial processes suitable for 
the production of peak load gas. In 
the course of these developments val- 
uable contributions have been made 
and today the problem has _ been 
solved. 

The conversion of two 11 feet 0 
inches diameter sets at Denver and 
the part they played in the emer- 
gency created by the washout of the 
natural gas line is a matter of record. 

Similar conversions have been 
completed at Memphis and three ma- 
chines are in process of being tested 
at New Orleans. These examples 
conclusively demonstrate the value of 
such protection to the utility compa- 
nies and likewise that a satisfactory 
process has been developed and is 
available to the industry. 

While protection of service is no 
doubt its greatest asset today, this 
process will undoubtedly contribute 


Flame 
Characteristics 
various types gases 


Burning 
100% oil gas 
1012 B.t.u, 698 sp.gr. 


Burning 
50% oil gas, 50% natural 
. gas 
1070 B.t.u., .674 sp.gr. 


Burning 
100% natural gas 
1130 B.t.u., .650 sp.gr. 


to the economics of pipeline trans- 
portation because with the return of 
prosperity the increasing loads and 
higher costs of serving peak gas must 
be met. Hence, natural gas compa- 
nies, as well as utilities, can well 
afford to investigate its possibilities 
as an alternative to constructing loops 
or compressor stations. 

It is not to be expected that this 


a 
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phase of gas production has reached 
its ultimate degree of perfection. 
Doubtless improvements in processes 
and equipment will continue to be 
made in the years to come. Of major 
importance, however, is the fact that 
development work has passed beyond 
the experimental stage and a proven 
process is available to all companies 
requiring it. 


Development of Field Practice in The Natural Gas Industry 


identical to that of the single stage 
compressor of today. Mechanical 
and operating refinements have been 
and are still being made, one of these 
being the multi-stage compressor 
unit. Without compression it would 
be impossible to transport gas for 
long distances. 


(Continued from page 57) 


The development of field practice 
in the natural gas industry has made 
great advances in the last half cen- 
tury. Today is no culmination or 
peak of achievement but merely a 
stepping stone to tomorrow. Profit, 
even as necessity, is the mother of in- 


vention, therefore just as certainly as 
field practice has improved so will it 
continue to improve, and the reader 
of the centennial anniversary number 
of the American Gas Journal no 
doubt will read of still greater 


achievements and progress. 
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Wires the 50th Anniversary issue 
of American Gas Light Journal 


was published, The Improved Equipment 
Company was introducing to the gas indus- 


try the Doherty Bench Fuel Economizer— 
eee still the most effective equipment for its 
purpose. 
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THE REFRACTORY SCREEN OIL-GAS PROCESS 


developed and introduced by us some time ago to economically provide adequate stand-by and peak 
load requirements of natural gas distributors, maintains our position abreast of the industry— 


iin this process, the use of solid fuel is eliminated. Existing carburetted water- 
gas equipment can be utilized without decrease in volumetric capacity. The equip- 
ment can be started quickly, and gas turned into the mains within a few hours. The 
low gravity, high B.t.u. gases which can be produced 
require no burner adjustments when substituted for vari- 
ous natural gases. 


When the Refractory Screen Oil-Gas Process is em- 
ployed, gas manufacturing equipment becomes a useful 
part of the natural gas distributing system and the in- 
vestment therein may rightly be retained in the rate- 
making structure. 





The combined facilities of this Company and of 
Combustion Utilities Corporation, by whom the process 
was developed, are available for engineering, design 
and installation of conversions or of new equipment for 

IR this process. Information concerning it or concerning 
our installations at Denver, Memphis ad New Orleans 
£2. will be furnished on request. 


IMPROVED EQUIPMENT-RUSSELL ENGINEERING CORPORATION 


New York 








24 State Street 
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TO THE 
GAS INDUSTRY 


1876 —1934 


IRON SPONGE for Purification of Gas 
GOVERNORS for All Problems of Gas Regulation 
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Connelly style L. C. District Governors have the novel feature 
of compound levers that are adjustable to increase or decrease 
the diaphragm power and valve travel and thus will accom- 
modate a very wide range of pressure and volume conditions. 
An unusually large side plate is provided for ease in access 
to working parts for removal, cleaning and repairs. 


Connelly Governors are universally acknowledged the most 
satisfactory regulating devices for the control of high and low 
gas pressures. 





HE American nation was celebrating its 

One Hundredth Birthday and American 

Gas Journal its Seventeenth when we be- 
gan to help the gas industry to make purer gas 
and to distribute it more economically and with 
greater safety. 


During the ensuing 58 years we have, through 
our experience and direct contact with the in- 
dustry, kept abreast of the immense progress 
made in the gas field and have improved our 
product to meet the changed conditions. 
Considerable investment in new facilities has 
recently been made at our Elizabeth plant so 
that “IRON SPONGE” having greater capacity 
and higher activity can be produced there. 


Well equipped laboratories and chemical engineering 
staff are available to gas companies at both Elizabeth 


and Chicago plants. 
NRA 





Member Gas Appliance Institute, Apparatus and Accessories Division 


CONNELLY IRON SPONGE 
& GOVERNOR CO. 


200 South Second Street, Elizabeth, N. J. 
Chicago Office & Plant, 3154 South California Ave. 
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The Purifying Room in The Philadelphia 


Gas Works, in the late Fifties. 
Q ike first issue years ago, when 


the first issue of the American 

Gas Light Journal went to 
press, the gas manufacturing indus- 
try had already seen nearly half a 
century of progress. Gas was used 
for lighting purposes only and had 
for its competitors in this field sperm 
oil and candles. The oil fields in 
Pennsylvania had just been opened 
up by Col. Drake’s discovery and a 
new rival in the lighting world was 
shortly to make its appearance on 
the scene, in the kerosene lamp. Gas 
was burned in open flame burners. 
Incandescent mantles ' were not 
thought of and the electric incandes- 
cent lamp was twenty-five years in 
the future. All the gas manufac- 
tured was obtained from the carbon- 
ization of coal in clay retorts. The 
historic Lowe Water Gas set had not 
been invented. With these conditions 
in mind we may proceed with a pic- 
ture of the condensing, scrubbing 
and purifying practices and then 
trace the developments to modern 
equipment. 

Naturally, since gas was being 
made for the production of light in 
an open flame burner, it is easy to 
understand the reason why air con- 
densers were used as the first equip- 
ment for removing heat. It was 
thought that slow cooling of gas al- 
lowed the benzol hydrocarbons to be 
retained and prevented reduction of 
candlepower. Therefore, air con- 
densers were very much in vogue, 
for primary cooling, being followed 
in later years by condensers of .the 
multitubular or water tube type. Long 
foul mains were advocated to elimi- 
nate naphthalene, but the use of clay 
retorts really prevented naphthalene 
formation, because of the generally 
lower carbonizing temperature. Air 
condensers of various types were de- 
signed to effect the desired slow cool- 
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Developments in 


Condensing, Scrubbing 


and Purification of Gas 


By R. C. DOWNING 
Sup’t. of Manufacture Lowell Gas Light Company 


ing. There was the horizontal type 
made up of cast iron pipe zig-zagging 
back and forth along the retort house 
walls. Air condensers of the verti- 
cal tube type and of the annular type 
were tried. A final evolution of de- 
sign, before this type of condenser 
was discarded, resulted in a type re- 
sembling the single shell cylindrical 
water cooled condenser. The gas 
entered at the top and circulated 
around the baffles, and air tubes 
which were at least six inches in 
diameter. It has not been many 
years since this type has been aban- 
doned in some of the older plants 
of moderate size along the eastern 
seaboard. 

The advent of the heating stand- 
ard in the decade beginning about 
1910 removed all arguments for slow 
condensation, although water cooling 
had been prevalent in most plants. 
The design of condensers was more 
or less standardized by 1900 to a 
cylindrical vertical single pass con- 
denser with relatively large tubes and 


sluggish water and gas circulation, 
based on the idea of slow cooling. 

An early type of water cooled con- 
denser allowed the gas to pass 
through the tubes and the water 
around them, based on the supposi- 
tion that gas was dirtier than the 
water available. The reverse has 
often been found to be true anc 
cleaning of such a type of condenser 
is impossible. This type requires 
heavier plate construction to hold 
water. A larger area is presented for 
sweating in warm, humid weather 
and more frequent painting is re- 
quired to prevent rusting. 

As been remarked, practically no 
condensers of this type were built in 
the 20th century. The water tube 
type with large tubes, say about 3 
inches in diameter and not more than 
20 feet long with open top, easily 
accessible for cleaning, were used. 
Salt water condensers with cast iron 
water boxes and cast iron tubes, with 
steel tube sheets and shells were a 
development which followed. It is 








Two Water Tubular Condensers and Rectangular Cast Iron Condenser with 45 
years continuous service, housed in building 70 years old. Tar Extractor. and 
Feld Ammonia Washers at right. 











A battery of modern, high duty Tubular Condensers with eight passes and very' 


high velocity for gas and water. 


to be noted that past practice was 
to house condenser equipment in 
buildings. Safety in modern con- 
densing practice demands that all 
seals be outside of the building. The 
more economical practice is to dis- 
pense with the building. 

Very little consideration had been 
given to the importance of gas and 
water velocity in condenser design 
until about 1920, at which time a 
very efficient high duty, multipass 
condenser was brought out by Haug, 
to combat the gaining popularity of 
the washer cooler. 

A later development by the same 
company, the United Engineers and 
Contractors, is a salt water con- 
denser with cast iron water boxes set 
in brass tube sheets. The old cast 
iron tubes have been eliminated, less 
ground space is required and con- 
struction costs lowered. These im- 
provements in design of tubular con- 
densers have halted what appeared 
to be a rather general replacement 
of the condenser by the washer 
cooler. Three important advantages 
of tubular condensers are lower cost 
for construction, less ground space 
and the possibility of utilization of 
the hot water for boiler feed pur- 
poses, or holder heating. 

The trend away from water cooled 
condensers started about 1907, when 
the Doherty washer cooler was pat- 
ented and its use soon became quite 
widespread, both for water gas and 
coal gas cooling. The washer cooler 
method is also favored in coke oven 
plants today. The principle of cool- 
ing is styled “direct,” because the 
gas is cooled by direct contact with 
its own recirculated condensate, 


which-is cooled in a bank of coils 
located outside of the condenser 


Courtesy of United Engineers & Contractors. 


proper. In the water cooled con- 
denser gas enters at the top and 
leaves at the bottom and this con- 
densate is cooled to inlet water tem- 
perature. 

In the washer, gas enters at the 
bottom, passes upward through a grid 
work, over which cooled condensate 
has been sprayed, which is flowing 
downward, cooling the gas and re- 
moving the condensate with it as it 
descends, which in turn helps to cool 
and_wash the ascending hot gas. This 
condensate is circulated through 
cooling pipes which are either cooled 
by air or water, or a combination of 
both. As the method of cooling is by 
direct contact of gas with the cool- 
ing agent, the washer cooler serves 
as more than a condenser removing 
heat from gas. It has advantages 
in removing tar and sulphur impuri- 
ties not possessed by the water tube 
condenser. The exploitation of this 
washer cooler was promoted by the 
Steere Engineering Company, now 
absorbed by Semet Solvay Engineer- 
ing Corporation. 

A valuable feature of the washer 
cooler is the elimination of corrosion 
of tubes by gas. Retubing of the 
usual tubular coal gas condenser. is 
necessary at about ten year intervals. 
There has been very little develop- 
ment in the design of washer coolers 
of recent years. Some attempts have 
been made to improve the efficiency 
of heat transfer by use of special 
tubes, in the cooler, of materials 
such as brass, glass and special alloy 
steels. 

3efore leaving the subject of con- 
densing it might be well to mention 
the development of the. scrubber 
stand pipe in horizontal coal gas 
plants and coke ovens. The Cong- 
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don scrubber stand pipe was brought 
out about 1913 in the gas industry, 
although it was in use prior to that 
time in the coke ovens. It has been 
a great labor saving improvement, 
because stopped stand pipes have 
been eliminated. Ammonical liquor 
is sprayed into the stand pipes and 
collecting main in such a manner 
that the hot gas leaving the carbon- 
izing chambers must pass through a 
film. The liquid flows down the 
sides of the stand pipe to the circu- 
lating main which drains into a tar 
decanter and, after separation from 
the tar, the hot liquor is pumped 
back to the sprays. Latent heat of 
evaporation plays a great part in re- 
ducing the temperature of extremely 
hot gases. The wash box and tar 
batter of the water gas set occupy a 
corresponding position to the scrub- 
ber stand pipe in carburetted water 
gas manufacture. 

The exhauster is an important part 
of a gas purification system. Devel- 
opment of the exhauster has pro- 
ceeded from the old two blade and 
three blade rotary machine to the 
efficient double impeller Roots type, 
which is very economical in steam 
consumption and reliable in opera- 
tion. The turbo exhauster was in- 
troduced shortly after 1910 and has 
passed through many improvements 
in design and construction to the ef- 
ficient and simple all steel welded 
modern machine. ‘The General Elec- 
tric Company was very active in this 
development. Turbo exhausters are 
more extravagant in steam consump- 
tion but this matters but little in 
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A Modern Feld Washer erected by the 
Bartlett-Hayward Co., serving as a 
Napthalene Scrubber. 
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plants having a process load utilizing 
exhaust steam. The turbo exhauster 
also has the advantage of being effi- 
cient in the separation of tar. 

Treatment for tar removal is 
usually immediately after the ex- 
hauster. In the early days this was 
done by a washer in which the gas 
was bubbled through a strong am- 
monia solution. The Livisey washer 
involving the principles of wire draw- 
ing and bubbling was a development 
and was standard equipment all over 
the world in the early part of the 
present century. The advent of the 
washer cooler and development of 
the P. and A. tar extractor made its 
continued use unnecessary. It is 
thoroughly understood today that tar 
can not be completely removed by 
washing with water or liquids. Im- 
pingement of gas at high velocity on 
a plate surface is an improvement, 
but does not give complete removal 
of tar vapors. The P. and A. tar ex- 
tractor principle is still employed, 
but the newer plants of moderate 
size use the electrical precipitation 
unit which gives any degree of ex- 
traction desired. P. and A. tar ex- 
tractors were originally of the ver- 
tical single bell type. Koppers im- 
proved this design by using a group 
of bells concentrically arranged, and 
eventually arranged the bells hori- 
zontally and caused them to rotate 
automatically and be self-cleaning. 

A principle of tar extraction em- 
ployed by water gas plants is the 
shaving scrubber. It was considered 
a more economical procedure to allow 
the tar vapor to collect on plain shav- 
ings stored in a cylindrical shell with 
a hopper bottom, which permitted 
of easy dumping when the shavings 
were fouled with tar, rather than to 
allow the more valuable oxide puri- 





Outside insulated cylindrical boxes built by Cruse-Kemper Co. 


fying material to be spoiled. ’ 

The last word in complete tar re- 
moval is the Cottrell electrical pre- 
cipitator, which employs a pulsating 
high tension direct current conducted 
through the flow of gas, in which 
the separation and precipitation of 
electrically charged particles occur. 
Commercial installation of this elec- 
trical tar extractor started about 1924 
and today there are approximately 
fifty installations in water gas plants 
and twenty installations in coal gas 
plants, detarring more than a billion 
feet of gas per day. 

There are very few plants in this 
country which scrub the gas for cy- 
anogen recovery, although some de- 
velopment took place during the war 
years. This corrosive impurity is 
usually retained by liquid purifica- 
tion scrubbers, by hydrogen sulphide 
removal and it is also partially ab- 
sorbed by the oxide used in dry puri- 
fication. It is not within the scope 
of this paper to consider processes, 
but mention should be made of the 
development of the Feld vertical 
washer, by the Bartlett-Hayward 
Company, which is _ admirably 
adapted to washing gases with tur- 





Outdoor Purifier Box erected at Havana by Semet-Solvay. 


bid solutions, as the Ferrous sulphate 
of the Bueb cyanogen recovery 
process, 

Ammonia was once a profitable 
source of revenue in the gas indus- 
try. Today it is only another im- 
purity which must be removed. The 
affinity of ammonia for water or 
dilute sulphuric acid solution were 
the principles applied from the be- 
ginning. The tower scrubber filled 
with coke, excelsior or other pack- 
ings over which water was uniform- 
ly distributed was the first equipment 
used for ammonia removal. This 
was soon found unsatisfactory and 
the wooden grid or tray scrubber was 
universally used. Various types of 
spray heads were developed to im- 
prove the scrubbing efficiency of 
tower scrubbers, which are greatly 
limited as to capacity. As early as 
1880 the rotary scrubber replaced 
the packed tower and it in turn has 
been replaced by intensive grid scrub- 
bers, which employ the principle of 
recirculation of the wash liquor at 
a high rate of flow. Only a volume 
equivalent to the small amount of 
fresh water, originally added, is al- 
lowed to overflow to the liquor wells. 
The rotary scrubber employs the 
principle of slowly rotating bundles 
through the scrubbing liquid and 
then through the gas space. Because 
a continuous freshly wetted surface 
is exposed to the gas and the counter 
flow principle is used, scrubbing is 
quite efficient in this machine. The 
objection to the use is complicated 
mechanism to construct and maintain 
as compared to the simplicity of in- 
tensive grid scrubbers. Two stand- 
ard scrubbers erected by Isbell-Por- 
ter Company have been in use since 
1886 at a plant now under the writ- 
er’s supervision. Bundles, shafts and 
worm drive have been replaced sev- 
eral times and the method of--driving 
changed from steam engine driven 
belts to direct connected motor, but 
the original sections are still in use. 
The Feld vertical washer has been 
employed by some plants for am- 
monia scrubbing. 
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The equipment just described finds 
its use in indirect ammonia recovery 
plants. The larger plants of today 
generally use the direct sulphate re- 
covery process where the ammonia 
is all absorbed in a saturator, which 
is nothing more than a lead lined 
bubble scrubber operating with dilute 
sulphuric acid as the scrubbing agent, 
in which ammonium sulphate salts 
out and is removed by an ejector, 
drained, washed and _ centrifuged. 
Such ammonia as is obtained from 
condenser or washer coolers in this 
type of direct plant is redistilled and 
the ammonia vapors returned to the 
gas at the inlet of the saturator. Of 
recent years the development of syn- 
thetic ammonia has reduced prices 
for sulphate and made the extraction 
of ammonia unprofitable. 

Light oils were not removed from 
gas manufacture for distribution to 
cities until the world war, when the 
oils were taken out of carburetted 
water gas for the first time as well 
as from coal gas. The practice had 
been common in coke oven plants 
since the first of the century. A grid 
scrubber and bank of cooling coils 
is used similar to the washer cooler, 
only a paraffin oil used as the scrub- 
bing agent and the amount of scrub- 
bing surface is greater. Light oil 


removal reduces naphthalene in gas 
When light 


to harmless amounts. 






SECONDARY ABSORBERS 
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oils are not removed, a naphthalene 
scrubber is usually necessary. The 
latest development for this purpose 
is the Koppers naphthalene scrubber, 
as erected by the Western Gas Con- 
struction Company. It is a tall cy- 
lindrical tower divided into sections, 
an upper “shot” section and a lower 
circulating section, in which partially 
spent oil is recirculated over and 
over. This scrubber is very econom- 
ical in oil consumption and efficient 
in naphthalene removal. When spent 
oil may be used for water gas man- 
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Elevated purifier box erected by Stacey Brothers Gas Construction Co. 


ufacture and more back pressure is 
not objectionable, a multiple bubble. 
washer of the box type is satisfac- 
tory. The first cost of the latter 
type is much lower. 


General Ar- 
rangement of 
Koppers Com- 
plete Liquid 
Purtficatton 
Plant. 


SECONDARY 


AIR FANS & SODA 
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A recent development to eliminate 
naphthalene trouble is the use of tet- 
ralin, or tetrahydro-naphthalene, 
sprayed into the gas. This substance 
has the remarkable quality of con- 
densing out in a liquid state at the 
same temperature which deposits 
solid naphthalene and if the gas is 
saturated with both compounds, a 
sufficient amount of liquid is con- 
densed to completely dissolve the 
naphthalene and prevent it from 
causing stoppages. The spraying or 
vaporizing of solvents into gas has 


been practiced for many years. The 
solvents used had a much greater 
vapor pressure than tetralin, which 
is only six times that of naphthalene 
for any given temperature, making 
the amount required to saturate the 
gas very much less.than is required 
when benzol or solvent naphthas are 
used. 

Usually the last impurity to be 
removed from manufactured gas is 
sulphur. This is accomplished by 
dry purification in boxes filled with 
oxide of iron, or by means of one 
of several liquid purification systems. 
In the pioneer days when candle- 
power was desired, carbon dioxide 
was considered a serious impurity 
and lime was used as the purifying 
agent, because it removed the carbon 
dioxide as well as organic sulphur 
and hydrogen sulphide. There were 
many objections and difficulties to 
its usage—the objectionable odor in 
particular—so it was soon replaced 
by rusted iron borings mixed with 
shavings. This development occurred 
from 1885 to 1890. The first iron 
oxide used was made by mixing cop- 
peras or iron sulphate with lime. 
This was soon replaced by home- 
made oxide produced by rusting 
clean iron borings, using sal ammo- 
niac and, later on, salt as an acceler- 
ator. It is quite remarkable that 
this process of mixing borings with 
shavings prevailed for about a quar- 
ter of a century. 

About 1910 a new material de- 


(Continued on page 151) 
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E.tion BLOWERS are often called upon W 
to work under discouraging conditions. They s 8 8 = n 


are selected for these tough jobs because they | 
& 
are outstandingly rugged, because their open n lh 4 
radial blade impeller is well adapted to cope t e |O hee S oA 
with troublesome elements, and because Elliott 
blower engineering is competent and versatile. A | 2 | Oo oN _ r 


Take the unit pictured below. It has now 
been in service for almost a year, handling a 


very corrosive and dirty gas. The general con- = 8 8 t h a t m e a n S 


struction of the unit is so solid and rigid that it 


would run hanging from a crane. Center line a L L j O T T 


supports for bearing housings and blower and 


turbine casings are provided on the rigid base- 


















plate which carries all parts of the unit and 
serves as a large reservoir for lubricating oil. 
All construction is massive and the shafts are 
rigid, the rotors operating below their first 
critical speed. Open type impellers milled from 
solid forgings of proper alloy make possible the 
handling of the corrosive and dirty gas. The 
blower is also very accessible for cleaning. 

If you have a difficult blower application, 


we would like to showyou how we would solve it. 


ELLIOTT COMPANY 


PITTSBURGH, PA. 
Centrifugal Blower Department 
JEANNETTE, PA. 


District OfficesinPrincipal Cities 


[2 





[—_— three-stage gas 
booster, driven by Elliott 
1700-hp. steam turbine. 
Operating at 10,000r.p.m., 
it compresses 10,050 c.f.m. 
of gas, specific gravity 
1.3, to 40 lbs. pressure. 
This blower design is 
adaptable to bleeding off 
gas at any stage and to 
the use of interstage 
coolers. 


P-1011 
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SPM: 


FROM OUR PLANT TO YOUR PLANT 
VIA WATER, RAIL OR TRUCK 














DELIVERY FROM LARGE STOCKS 
ALWAYS AVAILABLE AT OUR TWO YARDS 


BUT— 


Ask the men who use GPM Iron 
Hydroxide about its consistent 
quality, low resistance to flow and 
high efficiency in sulphur re- 
moval. 
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Butane 


storage installation for 
Peak Load conditions. 


meeting 


IQUEFIED petroleum gases 
may be defined in a general 
way as those hydrocarbons or 

mixtures of hydrocarbons which are 
gases at normal temperatures and 
pressures, and which can be liquefied 
under moderate pressures at normal 
temperatures. Chemically, the chief 
constituents are propane, popy lene, 
butane and butylene or various mix- 
tures of two or more such hydrocar- 
bons. Extremely small percentages 
of both lighter and heavier hydrocar- 
bons may be present, depending upon 
the degree of fractionation. 

The two principal sources of these 
gases are by adsorption from natural 
gas in the production of natural gas- 
oline, and by absorption from refinery 
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The Use of Propane 


and Butane by 


The Gas 


Industry 


By W. Z. FRIEND, 





gases formed in the refining of crude 
oil. The former source has so far 
been the principal one but the devel- 
opment of refinery sources is pro- 
gressing rapidly at the present time. 
Production from natural gas, while 
offering the largest potential supply, 
is naturally limited to those sections 
of the country in which natural gas 
is available, while production from 
refinery gases can be obtained on the 
Atlantic seaboard and along the Great 
Lakes as well as in the west and 
south. Since transportation cost is 
one of the principal items in the de- 
livered cost of the commercial lique- 
fied petroleum gases, the future de- 
velopment of both sources will take 
place simultaneously in proportion to 
their accessibility to the markets to 
be served. 

Liquefied petroleum gases are usu- 
ally extracted from natural gas by 
the oil absorption process as a part 
of natural gasoline. Due to improved 
methods in the technology of natural 
gasoline, it has been found desirable 
to market more stable grades. To do 
this the propane and part of the bu- 








Chief Technician, Philgas Company, Detroit, Mich. 
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tane are removed by rectification, an 
art long employed in the alcohol in- 
dustry. By properly controlling tem- 
peratures and pressures this proc- 
ess accomplishes the separation of 
the various components of natural 
gasoline and makes it possible to ob- 
tain cuts of propane, butane and 
heavier hydrocarbons, all of excep- 
tional purity. 

A careful survey of the potential 
supply shows that there are available 
10 to 13 million gallons‘ of propane 
and butane per day from the natural 
gasoline industry alone. In addition 
it has been estimated that about 60 
major refineries east of the Rocky 
Mountains have a combined poten- 
tial daily production of 4,800,000 gal- 
lons of propane and butane. It is 
very evident that these products will 
be available as long as we have gaso- 
line or other liquid hydrocarbons. 
The problem of this industry is not 
one of production, but rather one of 
creation outlets for these materials 
by the development of new and ex- 
isting markets. 

That rapid strides have already 
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Flow Sheet for Constant volume Philgas Butane-Air Plant. 
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been made is evidenced by the pro- 
duction figures for the past few 
years: 


Marketed 
Production Percent 
Liquefied Increase 
Petroleum over 
Gases Gallons Previous 
Year Per Year (a) Year 
oe a eas 222,641 
BE ost ca cricints 276,863 24.4 
ORME. she d.coqaid-s 376,488 36.0 
as ett ae 403,673 iz 
| re 465,085 15.2 
Ce 1,091,005 134.6 
re 4,522,899 314.6 
LL ee es 9, '930, 064 119.6 
PI Sc wsccwsis 18, 017,347 81.4 
NOSE wececeads 28,769,576 59.7 
LS ee 33,630,236 16.9 
1933. (b) 2... 39,000,000 16.0 


(a) From U. S. Department of Commerce 
Report of March 16, 1933 
(b) Estimated. 
Properties of Liquefied Petroleum 
Gases 


Rapid and accurate methods of low 
temperature fractional analysis have 
been developed so that it is possible 
accurately to determine the proper- 
ties of these products. 

By careful control of the manufac- 
turing process, by laboratory tests 
and checks, and by strict adherence 
to rigid specifications, products of 
unusual uniformity are obtained. Ta- 
ble I gives a brief resumé of average 
characteristic properties of commer- 
cial propane and butane. 


Table I—Properties of Butane & 


Propane 
Com. Com. 
Propane Butane 


Vapor pressure, 

Ibs. per sq. in. 

gage at 70° F. 125 26 
Vapor pressure, 

Ibs. per sq. in. 

gage at 105° F. 208 57 
Dew Point at 14.7 

Ibs. per sq. in. 

Abs: -° F:. —47 24 
Sp. gr. of liquid 

(water = 1) . 0.5105 0.582 
Initial b.p., ° F.. —45 15 
Weight per gal. 


of liquid in lbs. 4.25 4.84 
Cu. ft. per gal... 36.5 31.5 
Sp. gr. of gas 

(aie = Dc. «. 1.52 2.01 
Limits of inflam- 

mability: 


Gas % in gas- 
air mixture 
for upper ex- 
plosive limit 9.6 8.6 


Gas % in gas- 

air mixture 

for lower ex- 

plosive limit 25 1.9 
Maximum rate 

of flame 

propagation, 

cm. per sec. 

in 2.5. cm. 


diam. tube.. 86.7 87.1 
Heating Value: 

B.t.u. per cu. ft. 2,500 3,240 
B.t.u. per gal..90,680 102,000 
Latent heat of 

vaporization 

at b.p., B.t.u. 

per wal... ... 793 808 


Intermediate grades can be readily 


prepared by blending these basic grades. 


Field of Utilization in the Gas 
Industry 


Having a common source, liquefied 
petroleum gas and natural gas have 
common characteristics, the chief dif- 
ference being their physical state. 
This similarity of properties makes 
the use of propane and butane, with- 
in the gas industry, of wide applica- 
tion. This field of utilization can be 
classified as follows: 

(1) Direct Gas Service to towns and 
communities too small and at too 
great a distance from main trans- 
portation lines to warrant the in- 
stallation of transmission lines. 


(2) Meeting peak loads. 
(3) For standby purposes. 


Direct Gas Service by Means of 
Central Plant Distribution 


A recent survey of towns without 
gas shows that there are nearly 2000 
communities between 1000 and 2500 
population, and approximately 400 
over 2500 without gas service. The 
total gas required for any of these 
communities is small. The load fac- 
tor is very apt to be extremely low, 
hence supplying these towns with gas 
through transmission lines econom- 
ically is often quite out of the ques- 
tion inasmuch as the fixed charges 
would be prohibitive. Liquefied pe- 
troleum gases in many instances fur- 
nish the solution to this problem to- 
day. There are some 143 towns re- 
ceiving gas service in this manner, 
which are furnished in either of two 
ways, (1) by Butane-air plants, or 
(2) by distributing undiluted pro- 
pane or propane-butane vapors 
through pipe lines. 
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Flow sheet for Undiluted Propane Plant. 
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Typical vaporizing apparatus. 


The first butane-air plant was in- 
stalled at Linton, Indiana, in June, 
1928, this community previously hav- 
ing been served with coal gas. The 
operation of the Linton plant was 
closely followed by gas engineers and 
in February, 1929, the second plant 
was installed at Sheridan, Indiana. 
During the summer of 1929 three 
additional installgtions were made. 
Up to this time all of the installations 
were conversion jobs in which butane 
gas replaced coal gas, carburetted wa- 
ter gas or natural gas. The possibil- 
ities of this new process were more 
fully recognized by the gas industry 
and in the Fall of 1929 construction 
was started on installations at Harri- 
sonburg, Va., Cleveland, Tenn., and 
North Manchester, Indiana—towns 
that had not previously enjoyed gas 
service. From that date on, the de- 
velopment was more rapid, and dur- 
ing 1930, the peak year to date, fifty- 
six plants were installed. Increase 
since then has been somewhat slower 
due to the industry’s lack of available 
capital for plant investment. 


The process of manufacture is very 
simple and consists essentially in car- 
buretting a non-condensable gas with 
a high calorific liquefied gas to pro- 
duce a mixed gas of the desired cal- 
orific value which is distributed in the 
conventional manner through mains. 
Flue gases, exhaust gases or air can 
be used as the diluent. As air is the 
more readily accessible and since it 
does not require any processing to 
remove undesirable constituents, it is 
generally employed. 


When using air and butane or pro- 
pane (all having constant physical 
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and thermal properties), the problem 
of obtaining a constant calorific value 
gas is reduced to maintaining a con- 
stant ratio between the two, the cal- 
orific value of the mixed gas being 
a direct function of percentage of bu- 
tane or propane vapor present. 

There are a number of methods of 
mixing and proportioning the two 
gases, among which may be men- 
tioned : 

Positive proportioning device employ- 
ing variable orifices with fixed dif- 
ferential. 

Fixed orifices and fixed differential. 

——e orifices with varying differen- 
tial. 

Calorimetric devices where the ratio 
between butane vapor and air is 
maintained by electrical and me- 
chanical controls actuated by Calori- 
metric means, 

Metered liquid injection. 

Venturis or inspirators. 

The finished gas is generally com- 
pressed into a gas storage tank and 
distributed at semi-high pressures. 
The cost of plant equipment is low, 
so that fixed charges are not exces- 
sive. This, together with low fuel, 
power, and labor costs, make this 
process well adapted for installations 
having a potential of at least 350 cus- 
tomers. However, the cost of plant 
equipment is not directly propor- 
tional to the plant capacity and there 
is therefore a minimum investment 
which cannot be lowered, even with 
fewer customers and a smaller dis- 
tribution system. 


Distribution of Undiluted Lique- 
fied Petroleum Gas Vapors 


As indicated above, there are cer- 
tain conditions where the installation 
of a propane-air or butane-air plant 
would not warrant the plant invest- 
ment. The problem then becomes 
that of the elimination of as much of 
the plant equipment as possible. In- 
stead of distributing a mixed gas it 
is possible to distribute the vapor un- 
diluted and, in this manner, do away 
with the necessity of carburetting 
and compressing equipment, as well 
as finished gas storage. Since the in- 
creasing use of the undiluted vapors 
is one of the most important devel- 
opments in the use of these fuels in 
the gas industry, a little study of the 
methods used will be of interest. It 
would not be feasible to distribute 
undiluted butane vapor, due to the 
fact that the dew point of 100% bu- 
tane vapor is 24° F. at atmospheric 
pressure, which would result in con- 
densation of liquid at temperatures 
below this point. In the case of bu- 
tane-air gas where the butane frac- 
tion is only some 16 to 17%, the dew 
point of the mixture is decreased in 
accordance with the law of partial 








pressures, so that no difficulty is ex- 
perienced even at low temperatures 
and high pressures. Hence, for un- 
diluted vapor distribution, instead of 
using butane, propane having a dew 
point of —47° F. is recommended. 

In some instances a mixture of 
propane and butane is used. This 
is satisfactory under certain climatic 
conditions, although it necessitates 
employing flash vaporization. Vapors 
drawn directly from liquid storage 
tank containing such a mixture pro- 
duce a batch distillation effect result- 
ing in a fluctuating calorific value. 

Propane being self vaporizing at 
all temperatures above —47° F., ob- 
viates the necessity of a vaporizer, so 
that the plant equipment is reduced 
to a liquid storage tank, regulators 
and station meter. The propane va- 
por is withdrawn from the top of the 
storage tank. 

The pressure is reduced in two 
stages, first, by means of a ratio type 
regulator located on the vapor line 
at the liquid storage tank which 
maintains a reduced pressure propor- 
tional to the tank pressure. This pre- 
vents the possibility of any liquid 
condensation in the vapor line lead- 
ing from the tank to the regulator 
and meter house. The final regula- 
tion of the pressure carried on the 
distribution system is obtained by a 
conventional type regulator. The gas 
is metered on the down stream side 
of the regulator before entering dis- 
tribution mains, which usually oper- 
ate at from one to five pounds, with 
individual house governors ahead of 
the customers’ meters. 

In designing a distribution system 
for serving a town with undiluted 
propane vapor, two important con- 
siderations must be kept in mind: 

(a) Thermal value of the gas, and 

(b) Possibility of another gas being 

distributed at a later date. 

Undiluted propane vapor has a ther- 
mal value of approximately 2500 
B.t.u. per cubic foot and due to this 
high heating value the volume of gas 
used per consumer is only about one- 
fifth that of standard 530 B.t.u. man- 
ufactured gas. The pipe lines can 
therefore be greatly reduced in size, 
making possible a reduction in the 
capital investment required for the 
distribution system. In event that 
the undiluted propane plant is in- 
stalled pending the extension of 
transmission lines of either natural 
or manufactured gas, or to provide 
gas service until such a time as a 
butane-air gas plant or gas manufac- 
turing plant is economically justified, 
the distribution system must of 
course be designed to handle the fuel 
that is ultimately to be provided. 

The mains need not be laid to 
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grade and no drips are required as 
propane vapor contains no moisture, 
hence at prevailing ground tempera- 
tures under the pressures employed 
there would be no liquefaction. The 
mains need not be laid below frost 
line, as 24” coverage is sufficient to 
prevent mechanical damage, except 
at street crossings, where greater 
depths are advisable. 

Due to the high calorific value of 
propane, meters capable of accurately 
measuring these small volumes are 
required. Several meter manufac- 
turers have developed meters that 
are sufficiently accurate and depend- 
able for this service. The meters 
must, of course, be equipped with 
diaphragms suitable for the handling 
of undiluted propane vapors. 


Adjustments for Metering 


In connection with the metering of 
this gas the question arises as to the 
most desirable basis of billing the 
consumer for the volume used. If 
the gas were bi'led in terms of cubic 
feet of 2500 B.t.u. gas, upon first 
examination of the rate, it would ap- 
pear prohibitive and would require 
considerable explanation. It is easily 
possible to change the gear ratio of 
the meter index so that the volume 
passed is automatically registered in 
terms of a commonly accepted stand- 
ard of heating value, such as 530 
B.t.u. per cu. ft., or a therm basis, 
and rates on these bases are readily 
comparable with those of other cities. 

Railroad Siding.—The plant site 
must be so situated that a railroad 
siding can easily be built for delivery 
of tank cars. This siding should be 
located so that point of unloading 
is at a distance of at least 75 feet 
from any track over which a passen- 
ger train travels, in order to comply 
with American Railway Association 
regulations. 

Plant Building.—The plant equip- 
ment can be housed in a simple build- 
ing of approximately 8’ x 12’ floor 
space. The building may be construc- 
ted of any of a number of building 
materials but should be substantial 
and present a permanent appearance. 

Plant Equipment.—The equipment 
consists essentially of a 15,000-gal- 
lon storage tank, pressure-reducing 
regulators, compressor or liquid 
pump for tank car unloading and sta- 
tion meter. At plants where bottled 
gas service is to be provided to near- 
by communities, a pump is required 
for filling the cylinders and tank 
trucks, and the same pump can also 
be used for unloading the tartk cars. 

The chief advantages of this type 
of distribution are: 

(1) Low investment with attendant 


reduction of fixed charges. 
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(2) Low maintenance costs. 

(3) Reduction of plant and distribu- 

tion labor costs to a minimum. 

(4) Due to high vapor pressure of 

propane, it is not necessary to 
compress gas for semi-high or 
high pressure distribution, hence 
elimination of compression power 
costs. 

All of these advantages make this 
type of distribution especially adap- 
ted for towns where the total vol- 
ume of gas consumed is such that 
the installation of a butane dilution 
plant would not be economically war- 
ranted. In addition, the flexibility 
of distribution which renders it pos- 
sible to serve outlying territory by 
means of “bottled gas” systems or 
tank trucks, is an important factor 
in deciding whether it is more feasi- 
ble to consider the installation of 
high pressure transmission lines, a 
butane or propane dilution plant or 
an undiluted vapor distribution sys- 
tem. 

Several undiluted vapor plants 
have been installed during the past 
few years. In one area in Minne- 
sota, some 22 communities are served 
with bottled gas by means of tank 
truck from the same plant which 
serves the central plant through pipe 
lines. 


The Use of Liquefied Petroleum 
Gases for Meeting Peak Loads 


The problem of meeting peak load 
demands is one of serious importance 
to the gas industry. The low cost of 
liquefied petroleum gas_ storage, 
handling, and utilization equipment 
results in a low investment cost, with 
attendant low fixed charges and 
maintenance. In addition, the flexi- 
bility of the fuel and range of con- 
trol are added characteristics that 
make these products valuable means 
of meeting peak loads with both 
manufactured and natural gas. 

Space does not permit giving a 
complete discussion of this subject, 
which will here be confined to out- 
lining briefly some of the many 
methods whereby increased capacity 
to meet peak loads can be obtained. 

1. Manufactured Gas.—(a) The 
use of propane. Where the amount 
of peak gas required is small, pro- 
pane has been used for meeting tem- 
porary peaks. The low cost of equip- 
ment required makes this method es- 
pecially applicable. 

(b) The use of butane-air or pro- 
pane-air gas. When the volume is 
larger, it is undoubtedly more eco- 
nomical to use butane-air or propane- 
air gas. The allowable volume in- 
crease 1S greater. A butane-air in- 
stallation made at San Diego, Cali- 
fornia, increases the daily capacity 
of the*oil gas generating equipment 


from 20,000,000 to 27,000,000, or an 
increase of 35%, the total cost being 
approximately 25% of the estimated 
cost of oil gas equipment of similar 
capacity. 

2. Natural Gas—(a) Mixing Un- 
diluted Butane or Propane Natural 
Gas. It is possible by the addition of 
undiluted butane vapor to increase 
the volume of natural gas (.65 sp.gr. 
—1100 B.t.u.) approximately 11 per 
cent and still be within the 20 per 
cent allowable gravity increase. Due 
to the fact that this mixed gas would 
have a calorific value of approxi- 
mately 1300 B.t.u., the total thermal 
increase would in reality be over 30 
per cent. When the total peak gas 
required is small, this method can be 
used. The investment in equipment 
is minimum, although the fuel cost 
of the gas due to its increased ther- 
mal value would be high. 

(b) Mixing a Butane-Air or Pro- 
pane-Air Mixture and Natural Gas. 
When the peak volume is of any 
magnitude, it is more feasible to em- 
ploy a liquefied gas-air mixture of 
1100 B.t.u. Such a gas would require 
10.72 gallons of butane per M cu. ft. 
With such a mixture it would be 
possible to increase the volume 30 
per cent. The fuel cost per M would 
be considerably less than when em- 
ploying the undiluted butane vapor. 

In the event a percentage greater 
than 30 per cent were required, it 
would be necessary to increase the 
thermal value of the butane-air mix- 
ture. Calculations show that a mix- 
ture of butane and air of higher cal- 
orific value would be interchangeable 
with natural gas in all proportions as 
far as appliance adjustments are con- 
cerned, thus providing a means of 
supplying gas service in an emer- 
gency. 

Various tried and proved equip- 
ment for mixing, proportioning and 
controlling these gases are available 
to the industry at a moderate cost. 

(c) Mixing Manufactured Gas 
and Butane or Propane. It is possi- 
ble to enrich coke oven gas or carbu- 
retted water gas with butane or pro- 
pane as a substitute for natural gas. 
The Illinois Power and Light Com- 
pany were distributing natural gas to 
certain towns in southern Illinois. In 
the Autumn of 1931, the supply of 
natural gas decreased to such an ex- 
tent that it appeared doubtful if a 
sufficient supply to carry the Winter 
load could be obtained. A high pres- 
sure transmission line, carrying 570 
B.t.u. coke oven gas, supplying some 
nearby towns, ran through one of 
these natural gas towns. To change 
from natural gas to coke oven would 
have meant lowering the calorific 
standard as well as making necessary 





American Gas Journal—May, 1934 


adjustments on appliances. To em- 
ploy a mixture of natural and coke 
oven gas would also result in a de- 
creased thermal value and, as the 
supply of natural was uncertain, it 
might have proved difficult to have 
maintained a constant mixture. For 
this reason it was decided to enrich 
the coke oven gas with butane to pro- 
duce a gas of the same calorific value 
as the natural gas. The specific grav- 
ity of this mixed gas is almost iden- 
tical with that of the former gas so 
that no appliance adjustments are 
necessary, and the butane enriched 
coke oven gas has now been substi- 
tuted 100%. The producing wells 
are shut down during the day and 
the entire load carried on the en- 
riched gas; during the night natural 
gas is used. The results obtained 
have been very satisfactory. Auto- 
matic proportioning by means of a 
pressure differential regulator and 
orifice reduces operating cost to a 
minimum. The cost of plant invest- 
ment was very low, so that the total 
cost of this peak gas is very rea- 
sonable. 


Louisville Experience 


Louisville, Ky., has for several 
years employed mixed gas. During 
the Summer months, straight natural 
gas of 1150 B.t.u. is distributed. Due 
to the large amount of house heating, 
the Winter requirements are nearly 
four times the normal Summer load 
and the amount of natural gas avail- 
able is insufficient. Water gas is used 
to give the additional volume, the 
calorific value of the mixed gas being 
850 B.t.u. The water gas generators 
were unable to furnish sufficient gas 
to meet extreme peak conditions and 
at the same time meet the 850 cal- 
orific standard; the volume of 550 
B.t.u. gas required being such that 
when mixed with the 1150 B.t.u. nat- 
ural, the mixed gas would fall below 
the required minimum. Rather than 
provide additional generator capaci- 
ty, it was decided to employ butane. 
Storage for 150,000 gallons was in- 
stalled, together with the necessary 
handling equipment. The increased 
capacity required was obtained by in- 
creasing the amount of blow run, oil 
being used on the back run and re- 
carburetting this gas with butane to 
such a calorific value that when 
mixed with natural gas, the resultant 
gas would still be over the 850 B.t.u. 
minimum. In this connection it is 


interesting to know that by means of 
butane it has been possible to produce 
a carburetted water gas of 850 B.t.u. 
to take care of an emergency load 
caused by a break in the natural gas 
transmission line. 

(Continued on page 97) 
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ROOTS-CONNERSVILLE 
EQUIPMENT 


Has Progressed 
Through 75 Years 


we of SERVICE tc 
The GAS INDUSTRY 


LOSELY paralleling the growth of the Gas Industry, 

Roots-Connersville equipment has been the accepted 
standard of performance for upwards of 75 years. Constant 
improvement and refinement, to meet changing conditions, 
have kept these products abreast of the times. Their repu- 
tation has been built on dependability. 























Gas Pumps are constructed in sizes ranging After the Rotary Positive Blower had been pioneered, 
from 5 to 50,000 cu. ft. per minute at re # 4 E 
pressures up to 12 Ibs., in the standard other types of equipment, built on the same sound principle, 


type, and up to 30 lbs. in the compound 
arrangement. Cut shows a large compressor. 


logically followed; including Gas Boosters and Exhausters, 
Cycloidal Liquid and Vacuum Pumps, and Positive Displace- 
ment Meters. Today, Roots-Connersville is building many 
important items used in producing and distributing manu- 
factured and natural gas. 


In addition to the products listed above, R-C Harrison 
Purging Machines, Centrifugal Compressors and Exhausters, 
and Turbine Pumps are available. 


Long experience in specializing in equipment for the eco- 
nomical handling of air, gas, and liquids assures units offer- 
ing maximum service and reliability with minimum operat- 
ing and maintenance expense. Our sales engineers will wel- 
come an opportunity to discuss your requirements, Esti- 
mates furnished without obligation. 





Connersville Meters have capacity range of 


1000 to 1,000,000 CFH in single units. 
Suitable for high and low pressure lines. 
Low-pressure types range up to 25 lIbs.; 





other types up to 75 lbs., and higher. 


ROOTS-CONNERSVILLE BLOWER CORP. 


12th St. & Columbia 
CONNERSVILLE, INDIANA 


NEW YORK — CHICAGO — POTTSTOWN, PA. — BOSTON — PITTSBURGH — DETROIT — ST. LOUIS — LOS ANGELES — SAN FRANCISCO 
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Gas Tanks Now 


By 


HERBERT W. 
ALRICH 


Engineering Dept., Consolidated Gas 
Co. of New York 


HEN Editor Riley called 
WY coon me to write this article. 

I had to confess to him that 
I have wrecked and removed from 
the landscape more gas holders than 
have been built in the entire City of 
New York during my career in the 
Gas Industry. Now while many es- 
thetic persons will regard me as a 
benefactor and propose honoring me 
with a monument erected in some 
public place, this record is a draw- 
back to my rating as a constructive 
engineer, and those who know about 
this call me a humbug. I doubt that 
I shall ever be able to live my record 
down. 

However, Editor Riley was deter- 
mined that I should write something 
and so we had to find some way for 
me to “make the grade,” and to do 
that we have agreed on the story that 
Riley, Alrich and the Gas Journal 
all started in the business in 1859. 
While this is not by any means true, 
it makes a good story and, whether 
you believe it or not, we shall stick 
to it. So here we go—Riley, Alrich 
and the Gas Journal all starting in 
the Gas Industry in the year of Our 
Lord 1859. 











Fig. 1 
To get started right with this 
story, it is important to make clear 


just what kind of gas holders or gas 
tanks we are talking about. The 
New York Times found it necessary, 
as far back as April 7th, 1872, to 
clear this matter up. It stated,—‘‘It 
does not necessarily follow that 
where there is the most gas, there 
must also exist the greatest quantity 
of light; and it is to be regrettec 
that statistics show so large a pro- 
portion of instances where gas hold- 
ers, inexhaustible in their respective 
capacities, afford an article that pos- 
sesses the very reverse of illuminat- 
ing qualities. These latter are peri- 
patetic gas holders, generous in their 
effusions, but as mystifying in their 
effects as a London fog. Congress, 
Legislatures, the hustings, and even 
Courts of Justice, are sadly plagued 
with them.” But the gas tanks or 
gas holders I shall here discuss are 





MALF SECTION. 


HALF ELEVATION. 


Fig. 2—English Holder Constructed of Ribber C. I. Plates 








Fulham Gas Holder, built in London in 1859 


an assemblage of ferrous plates and 
bars and rods and are more than a 
mere degenerate growth of flesh and 
bone. ; 

Just how Riley got started in the 
Gas Business I do not know—he may 


not even be willing to tell. My in- 
trusion into the Industry was the 


result of contamination during child- 
hood. At that time | lived in the 
outskirts of Wilmington, Delaware, 
in the neighborhood of an isolated 
holder of the local gas company. It 
was a huge structure having a ca- 
pacity of fully 250,000 cu. ft.! It 
had two lifts in a’masonry tank and 
to my juvenile mind it was a myste- 
rious and wonderful mechanism. I 
spent many hours and days sitting 
on a piece of cast iron pipe embow- 
ered in a profusion of rank, smelly 
weeds, watching those two sections 
cup and uncup. I finally got its 
movements so perfectly scheduled 
that I could tell by the clock when 
the outer section was due to go up 
or come down and would bolt out 
of the house while my mother fran- 
tically screamed, “Keep away from 
that old gas tank or you will fall in 
and get drowned.” While there are 
conflicting reports about this, I shall 
here deny any fatal outcome.’ 

Just how many gas holders there 
were in the United States at that 
time is not a matter of record, but 
I glean from my studies that the total 
capacity of all of those in the United 
States was about fifteen million cu. 
ft., of which about four million cu. 
ft. was in the City of Philadelphia, 
and another four million cu. ft. in 
the old City of New York. 

The familiar type, the water sealed 
holder, consists of an inverted con- 
tainer floating in a tank of water. In 
its essential features it was invented 
by the eminent French Chemist, La- 
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voisier, some ten years before Wil- 
liam Murdock began the historic ex- 
periments which resulted in the 
founding of our great industry which 


has yielded so much of comfort and - 
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Fig. 3—Bonnet Design to Avoid Heavy 
Construction. 


convenience to mankind. As far as 
we know, Lavoisier’s gas holder con- 
sisted of an ordinary cylindrical 
bucket inverted in a small tub of 
water. The bucket was suspended 
from a cord attached to the center 
of its bottom, the cord passing up- 
ward and over a pulley with a small 
weight attached to the other end. It 
is believed that Murdock’s first gas 
holders were of exactly the same de- 
sign, though as his requirements in- 
creased, he obtained greater capacity 
by using a wooden vat for a tank, 
with a sheet iron container as before 
These early gas holders of Murdock’s 
and of his successors seem to have 
consisted, like their prototype, of 
merely a water tank and a suspended 
container. It was not until 1829 that 
a gas holder was built in England 
having the rudiments of a guide 
frame. As this holder was still in 
service at the Fulham Station in Lon- 
don in 1859, when Riley, Alrich and 
the Gas Journal entered the Industry, 
it is proper to describe it here. King, 
Vol. II, p. 117. It was 50 ft. in diam- 
eter by 18 ft. deep and had a ca- 
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Fig. 4—Livesey Holder; Capacit 





y 2,000 M cu.ft. 


pacity of about 35,000 cu. ft. At the 
time of its construction it rated as a 
large gas holder and was regarded 
as a daring adventure. It marked a 
distinct advance in construction and 
pointed the way for the building of 
holders in larger sizes than had pre- 
viously been attempted. The suc- 
ceeding years witnessed a furious ac- 
tivity in the construction of gas hold- 
ers throughout Europe, the Continent 
and America, with the English de- 
signers in the forefront. 

The water sealed gas holder pre- 
sented to these pioneers 
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tanks of large diameter, but this was 
because practical experience and ex- 
cellent workmanship outweighed their 
lack of technology. The designing of 
such structures in conformity to the 
principles of modern engineering 
awaited the advent of reinforced con- 
crete construction some 35 years ago. 

But for a decade beyond that in 
the designing of brick tanks, there 
was applied the analysis originated 
by M. Arson, a French Engineer. 
It would be more accurate to say 
that the designer made calculations 





problems of design for 
the tanks, for the lifts or 
sections and the guide 
frames. Of these three 
essential parts of a water 
sealed gas holder, the 
lifts quickly arrived at a ° 
rather satisfactory and 
standardized design, but 





the tanks and_ guide 
frames were to _ pass, 
through much_ experi- 
mentation and many 
phases of development 
before there would be 


obtained among builders 
a somewhat common 
thought as to which de- 
signs and types were the 
most advantageous. 
When Riley, Alrich 
and the Gas Journal 
started in the Gas Busi- 
ness in 1859 (I keep 
saying this over again in 
the hope that somebody 
may believe it, even 
though it is not true), 
many holder tanks had 
been built in England of 
large diameter, one of 
which at the Hackney 
Road Station in London was about 
203 ft. in diameter and about 40 feet 
deep. The designers and builders of 
these tanks were master masons of 
great skill, but the fact still remains 
that they had scant knowledge of the 
mechanics of materials and were un- 


familiar with the 
science of earth 
pressures as_ pro- 


pounded by Prof. 
Rankine, Sir Ben- 
jamin Baker and 
Dr. Terzaghi. Some 
times they squan- 
dered money by 
distributing their 
structural materials 
in such a manner as 
to serve no useful 
purpose. Undoubt- 
edly these master 
masons constructed 
many successful 
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Fig. 5—Mann Three Lift Holder Built in 1861. 


employing Arson’s formulae, for if 
he had applied the mathematical re- 
sults of Arson’s method, carried to 
its logical conclusion, there would 
have resulted walls of twice the thick- 
ness at the top as they had at the 
bottom. From this we may conclude 
that common sense spared us the con- 
sequences of M. Arson’s theory. 


The knowledge of the mechanics 
of materials in Arson’s time was 
somewhat limited, hence his method 
disregards entirely the elastic be- 
havior of the material. By his the- 
ory the pressure is resisted by the 
moments of. stability, taken collec- 
tively of a number of segmental ele- 
ments, similar to staves, of which the 
wall is assumed to consist, and also 
by the resistance of the masonry to 
being cracked down from the top at 
each end of a diametral line, as 
though the tank tended to split 
through the center, and each half 
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Fig. 6—Holyoke Gas Works; Holder Housing on Left. 


overturn. 

To accept this reasoning would re- 
quire us to assume that the circum- 
ferential stretching of the masonry 
wall under hydrostatic pressure is 
necessarily accompanied by each 
stave-like element leaning outward 
about the toe of the base. As this 
form of resistance cannot be effective 
until the wall has actually resolved 
itself into these assumed vertical ele- 
ments, that is, cracked from the ring 
tension, the fallacy of this method 
of computation is apparent. In a 
contribution to the American Gas In- 
stitute, Volume 5, Pages 570-591, I 
discussed this subject at some length 
and pointed out that a brick tank of 
large size requires external assist- 
ance, for any such thickness of ma- 
sonry as would safely withstand the 
pressure unaided is economically 
impossible. 

The important consideration in the 
construction of holder tanks in the 
earlier years of our Industry was 
the necessity for water tightness ; not 
only did foul water leaking from the 
tanks contaminate the water in wells 
upon which even populous communi- 
ties relied for their supplies, but the 
holders being frequently located 
closely adjacent to dwellings, tiv 
buildings were rendered uninhabita- 
ble by the foul water entering 
through cellars. Much of the soil 
formation in England being of clay 
was favorable to the construction of 
water tight masonry tanks. ~ When 
these same designs were applied to 
American conditions, the results were 
frequently very unsatisfactory and 
the leakage was so great that it was 
often necessary to recoristruct the 
tanks. 

With soil conditions unfavorable 
to the construction of masonry tanks, 


it is not strange that the American 
engineers quickly took advantage of 
iron plates, when such were produced 
of sufficient size and thickness, and 


began the construction of metal 
tanks. However, at the same time 
the rolling mills were producing 


larger iron plates, their progress was 
outstripped by the increase in the 
size of gas holders which the Indus- 
try required. From the information 
available, it would appear that the 
first iron holder tank in the United 
States was built by the Bartlett Hay- 
ward Company in 1876, but all metal 
holder tanks were necessarily re- 
stricted to small diameters until 
American industry de- 
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of this establishment were Thomas 
Rowland and his sons. These men, 
with their associates, for many 
years occupied a prominent place 
in the technical advancement of 
fabrication of iron and steel. The 
tank is 193 feet 2 inches in diameter 
by 41 feet 9 inches deep. As steel 
plates of suitable quality and of the 
required thickness were not avail- 
able, the builders resorted to double 
thickness plates for the lower five 
courses of the tank shell. I have 
had the opportunity of reviewing the 
studies for the compound rivetted 
joints required for this tank and was 
surprised to discover the thorough- 
ness with which the problem had been 
analyzed by the designers. Their 
computation for these rivetted joints 
could be used today for the instruc- 
tion of engineering students. The 
next steel tank of large size was one 
built in New York for the Standard 
Gas Light Company in 1892 for a 
three lift holder of two million cu. ft. 
capacity. The tank was 162 feet, 6 
inches in diameter and 134 feet deep. 
In 1893, the Continental Iron Works 
built a second three million cu ft. 
holder for the Consolidated Gas 
Company, this tank being 180 feet 
in diameter. Though many holders 
were constructed throughout the 
United States and Canada in the dec- 
ade after the appearance of this first 
large steel tank, the evident prefer- 
ence was for brick tanks and steel 
tanks did not become the common 
practice until about 1901. The ma- 
chinery, equipment and methods for 





veloped not only the pro- 
duction of steel plates of 
sufficient size and thick- 
ness, but also the crafts- 
manship and technology 
required for the com- 
pound  rivetted joints 
necessary to the massive 
construction involved in 
the building of a large 
diameter tank. 

In 1859 there were in 
England a number of 
holder tanks constructed 
of ribbed cast iron plates. 
Many others of this type 
were built later, includ- 
ing one about 150 ft. in 
diameter for a three lift 
holder in Brussels, which 
is still in service. 

The first steel holder 
tank of considerable size 
was designed and built 
for the Consolidated Gas 
Company of New York 
by the Continental Iron 
Works of Brooklyn in 
1888. The proprietors 





Fig. 7—Brighton Holder, built iv. 1876. 
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the fabrication and erection of steel 
tanks eventually reduced their cost 
far below that of masonry tanks, the 
cost of which was constantly rising 


through the reduction of hours and . 


increase of wages of the bricklayers. 
Since the advent of the steel tank, 
some masonry tanks of large size 
have been constructed to meet special 
conditions and circumstances. 


Bonnet’s Design 


About 1910, a French Engineer, 
M. Edouard Bonnet, devised a new 
type of steel tank in an effort to 
avoid the massive construction re- 
quired for cylindrical tanks of large 
diameter. As will be seen from Fig. 
3, the profile of the tank on a radial 
line is an equilibrium curve known 
as the hydrostatic chord. The ten- 
sion at any point in the walls of any 
vessel having a curved perimeter un- 
der fluid pressure in equilibrium is 
equal to the product of the unit pres- 
sure and the radius of curvature. 
Hence, as the internal pressure is 
met by the tensional resistance in a 
meridional plane without developing 
any serious circumferential tension, 
it is evident that this design permits 
the plating to be very thin. To make 
the nearest approach to the ideal 
stress conditions requires that the 
shell of this tank be uniform, elastic 
and unrestrained. This as a practi- 
cal matter proved to be a very diff- 
cult undertaking. While a few of 
these tanks of large size were built 
on the European Continent, the im- 
practicability soon became apparent 
and the method was abandoned. 

The largest steel holder tanks in 
the world are those for a ten million 
cu. ft. holder in Chicago, and one ot 
the same size in Brooklyn, each of 
which are 271 ft. in diameter. The 
two reinforced concrete tanks for the 
two fifteen million cu. ft. holders at 
Astoria are the largest masonry tanks 
in the world, though at this date an- 
other tank of the same diameter, but 
of lesser depth, is under construction 
for a ten million cu. ft. holder at 
Washington, D. C. -" 

In 1859, the majority of gas hold- 
ers in the world consisted of but 
two lifts and were infrequently of 
more than 300,000 cu. ft. capacity. 
Sufficient guide framing for these 
holders was provided by spacing a 
number of posts or columns around 
the top of the tank coping. These 
columns were made either of cast or 
wrought iron. As the structures in- 
creased in size and became more 
prominent, the designs for these 
guide frames were made by archi- 
tects, who preferred cast iron con- 
struction because it permitted the ex- 
ecution of ornamental columns or 


uprights conforming to the classical 
orders. Some times the columns were 
round and. decorated with fluting, 
each having an ornamental base and 
capital. Other designs had rectangu- 
lar cast iron uprights decorated with 
Italian scrollwork or Gothic carving. 
The struts that connected the tops 
of the column, when made of cast 
iron, were likewise elaborated with 
fleur-de-lis or other ornamentations. 
Many holders were beautified with 
cast iron urns placed on top of the 
columns, from which growing vines 
festooned downward upon the struc- 
ture. 

But as the size of the holders in- 
creased, the classical designs of guide 
framing became less frequent, doubt- 
less for the reason that, with the 
larger holders, cast iron was not the 
suitable material for constructing the 
guide frames required to resist the 
thrust imposed by a high wind blow- 
ing upon the large area of the in- 
flated holder. Thus the architect as 
a designer of guide frames yielded 
his place to the pioneer structural 
engineer. While we may now re- 
gard as primitive the structural en- 
gineering of the 70’s, we must com- 
mend the understanding those engi- 
neers displayed in the design of their 
guide frames which indicated both 
ingenuity and a proper disposition 
of the metal. Figure 4 illustrates a 
two million cu. ft. holder built in the 
70’s for the South Metropolitan Gas 
Conipany of London, which is evi- 
dence of the skill of its designer, Mr. 
G. T. Livesey. 


American Holder Frames 


The design and construction of gas 
holder guide frames in America con- 
tinued to reflect a great variety of 
ideas and much individualism, until 
the steel industry in America began 
producing standardized shapes for 
structural steel. As this occurred at 
the same time as the development of 
the manufacture of the large steel 
plates required for the holder tanks, 
in the early 90’s, the standardization 
of holder designs was the immediate 


result. Each contractor specializing 
in gas holder construction worked 


out a design and, figuratively, made 
up skeleton sheets and filled in the 
figures for the different size holders. 

In 1888, a well known English 
Engineer, Mr. W. Gadd, devised the 
spiral guided gas holder, of which a 
number have been built and are still 
being constructed in England. How- 
ever, as far as I know, but two have 
been erected in the Western Hemis- 
phere, one of five million cu. ft. ca- 
pacity in Montreal, Canada, and an- 
other in Buenos Aires in the Argen- 
tine Republic. 
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Owing to the inclement weather 
prevailing in some parts of North 
America, it became a frequent prac- 
tice to enclose gas holders with brick 
buildings, but with the great increase 
in the size this became expensive and 
inconvenient, and also represented a 
serious hazard in case of the escape 
of gas. While this practice was 
abandoned in America during the 
80’s, several holders of large size 
thus enclosed were erected (later 
than 1900) in Berlin and Vienna, 
where the important consideration 
was architectural appearance. Fig. 
6, showing a holder housing at Hol- 
yoke, illustrates the typical construc- 
tion of such buildings in the 50's. 


Advent of Multiple Lift 


During the early decades of the 
Industry, single lift holders met all 
requirements, but when capacities be- 


. yond a few hundred thousand cubic 


feet were needed, some unknown 
genius invented the multiple lift 
holder. This permitted the construc- 
tion of two lift holders up to ca- 
pacities of about two million cu. ft. 
The first attempt at a three lift hold- 
er, in London in 1852, arose from 
the difficulties of the site, as the tank 
of this holder was 108 feet in diam- 
eter and 12 feet 6 inches deep, the 
lifts were too shallow for satisfactory 
operation and the holder was not a 
success. 

The next and first successful at- 
tempt at building a three lift holder 
was in London in 1861. It had a 
cast iron tank 84 feet in diamete1 
and 33 feet deep, depressed into the 
ground for most of its depth. This 
holder is illustrated in Fig. 5, and 
the guide frame evidences the thor- 
ough study given to the problem by 
its designer, Mr. William Mann. The 
next three lift holder was erected in 
Brighton in 1876 and is illustrated 
by Fig. 7. It will be noted that the 
guide frame shows a great advance 
in structural design. 

It would require much research to 
trace the construction of the first gas 
holder having more than three lifts, 
but in. 1891 an eight million cu. ft. 
holder having four lifts was erected 
at the Beckton Station, London, and 
in 1892 a six lift holder having a ca- 
pacity of 12,200,000 cu. ft. was in- 
stalled at East Greenwich. These two 
holders remained the largest gas 
holders in the world, until the con- 
struction of the first fifteen million 
cu. ft. holder at the Astoria Works 
in 1926. The first five million cu. ft. 
holder in America was built at Ra- 
venswood in 1894. 

While the manufacture of suitable 
steel plates of sufficient size and 
thickness for large steel tanks and 
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the equipment and skill for their 
fabrication and erection permitted the 
construction of gas holders up to ten 
million cu. ft. capacity, the require- 
ments of the Industry could not be 
met within that limitation. The de- 
signing and building of these large 
gas holders brought up new prob- 
lems ‘to be met. The stresses of the 
crown sections were very great, re- 
quiring massive and expensive con- 
struction and the weight of water 
reached sixty to seventy thousand 
tons, in addition to the weight of 
the structure itself. The support of 
such an enormous load meant a big 
outlay for foundations, unless the 
soil conditions were very favorable. 





S Tar level 























Fig. 8—Details of M.A.N. Seal. 

It is not strange, therefore, that de- 
signers sought to meet these difficul- 
ties by inventing a type of holder 
which could function without the use 
of a water tank. While many 
schemes for accomplishing this were 
proposed many years back, it does 
not appear that any of them were 
tried until the first dry holder was 
built by the M.A.N. in Germany, 
about 1909. That Company built a 
few of very small capacity and did 
not attempt one of any considerable 
size until 1916, when owing to the 
scarcity of steel under war conditions 
larger ones were erected, two of 
which had a capacity of one million 
cu. ft. each, 

_ After the World War, the M.A.N. 
Company displayed great enterprise 
In improving the design and in ob- 
taining contracts for the construction 
of this type of holder throughout 
the world. Its advantages particu- 
larly for large capacities, became im- 
mediately apparent with the result 
that the majority of the large gas 
holders in the world erected in the 
last ten years have been of this de- 
sign. The twenty million cu. ft. 
waterless holder in Chicago, placed 


in service in 1928, is the largest ga» 
holder of any type ever attempted. 
There are also in the United States 
five fifteen million cu. ft. holders of 
the M.A.N. design; the largest out- 
side of the United States being a 
twelve million cu. ft. holder at Ober- 
hausen, near Essex, in Germany. 
Other large holders of this size in 
Europe are a ten million cu. ft. hold- 
er at Hamborn, another of the same 
size at Stuttgart, an eight million 
cu. ft. holder at Hamburg, and an- 
other of the same capacity in Lon- 
don. There are now 232 gas hold- 
ers of the M.A.N. waterless type in 
service throughout the world, of 
which 49 are in North America. 
Their total storage capacity is about 
six hundred and fifteen million cu. ft. 

In 1925, the firm of August 
Kloenne of Dortmund, Germany, in- 
troduced a new type of dry holder 
which differs from the M.A.N., prin- 
cipally in the construction of the -pis- 
ton. There have been built about 
35 holders of this design, the largest 
of which is one of six million cu. ft. 
capacity at Syracuse, New York, and 
another of the same size at Paris, 
France. Holders of the Kloenne de- 
sign have also been erected at Read- 
ing, Pa., and Kalamazoo, Michigan. 

In 1932, a dry holder of a third 
design, known as the Bamag, was 
erected in the suburbs of Berlin, Ger- 
many. Figs. 8, 9 and 10 indicate 
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Fig. 9—Seal for Kloenne Holder. 


the characteristic features of the 
M.A.N., Kloenne and Bamag hold- 
ers. 

One structural difference between 
the M.A.N. and Kloenne holders is 
that the former has a shell of poly- 
gonal form, while the shell of the 
Kloenne holder is cylindrical. 
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In 1933, the Bartlett Hayward 
Company erected at Biddeford, 


Maine, a waterless holder of a modi- 
fied M.A.N. design, the essential dif- 
ference being that the shell is cylin- 
drical and the piston floats up and 
down guided by a massive center 
post, all guide rollers being omitted. 


Holder Shell 





Fig. 10—Bamag Seal Details 


Some twenty years ago, the prob- 
lem of gas storage in the territory 
of a western natural gas company 
was solved by installing a cylindrical 
pressure tank into which the gas was 
compressed during the off peak hours 
and then released as the demands re- 
quired. The advantages of this type 
of storage were quickly recognized 
and along with the rapid develop- 
ments in the distribution of natural 
gas throughout the west and south- 
west after the World War, it was 
adopted as standard construction for 
that kind of service. In 1924 the 
Chicago Bridge and Iron Works 
adapted the spherical gasolene stor- 
age tank, a number of which had 
already been built by them, to the 
storage of gas under pressure. This 
type of storage tank hag become 
known throughout the Industry as the 
Hortonsphere. The cylindrical tank 
with hemispherical ends, lying hori- 
zontal and supported by steel and 
concrete saddles, is usually known as 
the “bullet” type. Some times bul- 
let.tanks are erected in a vertical 
position. Both of these types of 
pressure tank have been completely 
standardized and in size have reached 
60 ft. in diameter for Hortonspheres, 
and about 130 ft. long by 30 ft. di- 
ameter for bullet tanks. 

Believing that there is always room 
for improvement and desiring to per- 
petuate my name in the Gas Indus- 

(Continued on page 148) 
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BURIED in ACID WATER 


This is a reproduction of an unretouched photograph 
of a coupling bolt that had been exposed to the cor- 
rosive acid water in the bed of the Coal Run Creek, 
Pennsylvania. It graphically demonstrates what count- 
less experiments and years of experience have proved— 
that Barrett Pine Line Enamels offer Posi- 
tive, lasting protection against corrosion. 
A skilled Barrett Technical Staff will gladly assist you 
in planning protection against corrosion by the proper 


use of Barrett Pipe Line Enamels. ’Phone, write or wire. 
THE BARRETT COMPANY, 


40 Rector Street, New York, N. Y. 


PIPE LINE ENAMELS 
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Development of Gas Distribution 
Tools and Equipment During the 


Past Seventy-Five 


Years 


By W. A. DUNKLEY 


Supt., Gas Dept., Memphis Power & Light Company 


URING the seventy-five years 
| D that the -lmerican Gas Jour- 

nal has served our industry a 
remarkable evolution of methods and 
equipment has taken place. This 
period represents nearly two-thirds 
of the life of the Gas Industry in 
America to date. Seventy-five years 
ago, the gas industry had but one 
outlet for its product, namely, in the 
production of light. The gas range 
and gas water heater had not yet 
come into existence—househeating 
with gas was then regarded, if at all, 
as little more than a dream. Even the 
wildest imaginations would hardly 
have pictured the enormous use of 
gas for industrial purposes which 


has since been developed. 

Many of our great cities of today 
were small towns then and construc- 
tion and maintenance work was con- 
ducted on a relatively small scale. 





The service man of 30 years ago was a work shop on two wheels. 


Manual labor for practically all op- 
erations, and horse-drawn or hand- 
drawn transportation of materials, 
were almost exclusively in vogue. 
The growth of urban populations 
during the past three-quarters of a 
century has been enormous and the 
extension of city gas distribution 
systems has usually followed this 
growth very closely. The discovery 
of great natural gas pools and the 
efforts to get this gas to city markets 
has covered many parts of our coun- 
try with a net-work of great trans- 
mission lines interconnecting great 
gas fields and bringing gas to mar- 
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Horse Drawn Drip Wagon used in Philadelphia in 1899. 





kets, in some cases more than a 
thousand miles away from the source 
of supply. Such great strides in the 
extension of gas pipe lines and dis- 
tributing systems to handle the vast 
volume of’ heating and _ industrial 
business which has been taken on by 
gas companies all over the country, 
has necessitated a rapid evolution in 
the tools and equipment by which 
such work is done. 

Many underground _ structures 
make it difficult or impossible to use 
mechanical equipment for digging 
and backfilling but whereas the pick 
and shovel, bar and sledge were once 
man’s only means of preparing for 
underground construction and main- 
tenance work, these tools, are sup- 
plemented today by a variety of 
power driven equipment which does 
much to minimize the time and la- 
bor involved. 


Influence of Internal Combustion 
Engine 


One of the chief factors in mak- 
ing power driven tools available for 
our work is the development of the 
internal combustion engine, stimulat- 
ed by evolution of the automobile 
industry. 

The gasoline motor has found nu- 
merous applications in gas distribu- 
tion work. Some of these uses will 
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be outlined in the following. . 

The gasoline engine driven air 
compressor forms the nucleus of a 
number of power applications to dis- 
tribution work. This 
may be driven from an automobile 
engine through a special drive or as 
is most often the case, it may be di- 
rect-connected to its own indepen- 
dent gasoline engine. 





Apparatus for 
Trench, designed by Lewis A. 
Buffalo, N. Y., 


mto 
Boore, 
Gas Light Co., 1888. 


lowering Mains 


A large variety of air tools has 
been developed, not only for open- 
ing paved streets in advance of con- 
struction and maintenance work, but 
also to perform certain operations on 
the underground structures them- 
selves. 

The air-driven paving breaker is 
one of the most important of these 
air tools and its use enormously de- 
creases the hand labor necessary in 
opening paved streets. 

For locating leaks under pave- 
ments the air-driven jack-hammer 
affords a ready means of making 
small holes through pavement in a 
minimum time. A carefully planned 


exploration with leak detectors, 
through such holes, often avoids 


. 


much pavement disturbance. 

The air compressor also furnishes 
the motive power for driving tapping 
machines operated by air motors. 
Such equipment can be worked in a 
relatively small space and greatly de- 
creases the physical work and time 
required, especially in making large 
taps. In backfilling, air-driven tamp- 
ers are frequently used, giving quick- 
er and more perfect consolidation of 
the earth in the trench. Another 
function of the portable air com- 
pressor is to operate the air guns 
used in caulking joints, especially 
when cast lead or wool lead are used 
as packing materials. While many 
hundreds of miles of such construc- 
tion are now in use, it seems that in 
the gas industry at least, caulked 
joints are becoming rapidly a thing 
of the past as applied to new con- 
struction work, the caulked joint be- 
ing supplanted by a variety of me- 
chanical joints now on the market. 


compressor 


Even in making up mechanical joints 
however, the portable air compressor 
has a place in driving air motor op- 
erated wrenches permitting ..e me- 
chanical joints to be made very 
rapidly. 
Saving Pavements 

Work in highly improved streets 
is likely to be difficult and expensive 
at best, and the tearing up of pave- 
ment is likely to be frowned upon not 
only by city officials but also by the 
general public as well. It is impor- 
tant, therefore, that such work 
should be kept at a minimum and 
that all street opening should: be of 
the minimum size necessary to ac- 
complish the purpose of the excava- 
tion. Many companies make it a 
practice to anticipate new pavements 
by laying mains and stub services in 
excess of immediate requirements 
ahead of paving; but even so, it is 
sometimes necessary to make pave- 
ment openings to install services in 
locations where the need was not an- 
ticipated or where the required size 
is greater than that of the stub ser- 
vice installed, perhaps several years 
previous. In such cases the service 
jack which pushes the service pipe 
through the soil by main force, or 
some form of auger which bores a 
hole for the service, makes an enor- 
mous saving in the cost of pavement 
replacements. Mechanical augers, 
power-driven, the spoil being washed 
out by water under pressure, have 
appeared on the market during the 
past few years and are said to be 
very successful in making long bores 
with great accuracy. 

The Trenching Machine—A 

Labor Saver 

During the past several years the 
gasoline driven trenching machine 
has found an increasingly important 
place in new construction work. This 
applies not only to the great cross- 
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country transmission lines but also 
to suburban trenching work in cities. 
The trenching machine of a few 
years ago was, in most cases a large, 
heavy, cumbersome affair which 
could be used to an advantage only 
in comparatively open country, un- 
der favorable conditions. During 
the past ten or fifteen years how- 
ever, light trenchers, some of the 
wheel-type and others of the bucket- 
type, have been developed. These 
can be maneuvered even in fairly 
congested districts where soil condi- 
tions and underground structures 
permit. These machines will, under 
favorable conditions, dig over ten 
feet of trench per minute and often 
make possible enormous savings in 
time and labor involved in trenching. 
The extent to which such machines 
can be used often depends upon the 
faith and ingenuity of the operator. 
Frequently a trench can be dug in 
the narrow space between curb and 
sidewalk, even where telephone and 
power poles have to be dodged at in- 
tervals. Some trenching machines are 
equipped with movable spoil convey- 
ors which can be moved from one 
side of the machine to the other to 
give clearance to such obstructions. 
Whether a machine can be economi- 
cally used in any given location un- 
der such conditions will depend to a 
great extent on the competing cost 
of labor. 

One of the médst important acces- 
sories to the light trenching machine 
is the trailer, on which it is trans- 
ported rapidly from job to job. The 
trencher mounts or dismounts the 
trailer by its own power and the 
trailer is coupled to a truck or tract- 
or which transports it rapidly from 
place to place. 

With the development of the 
trenching machine considerable at- 
tention has been given to the devel- 
opment of backfilling and tamping 





Pusher type back filler. 
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machines. The backfilling machine 
may be of the pushing type or of the 
drag line scraper type. The choice 
of type will depend to a great extent 
upon the conditions under which the 
majority of the work is to be done 
and the space available for maneuv- 
ering the machine. 

The Tractor Is Often Useful 

In big pipe laying work the gaso- 
line driven tractor is often a very 
useful piece of equipment. It not 
only furnishes the motive power for 
hauling pipe but also, when equipped 
with winch and boom, assists greatly 
in unloading and handling pipe from 
truck to ditch. At times the tractor 
when used to pull a hand operated 
scraper can be used to considerable 
advantage in backfilling. 

Where the amount of heavy pipe 
to be handled into the trench does 
not warrant the use of a tractor, va- 
rious forms of steel derricks 
equipped with winches are available. 
These are readily mounted over 
trenches and make possible the han- 
dling of pipe of large sizes with a 
minimum of physical exertion and 
with less danger to construction 
forces than when the handling of 
such pipe is attempted manually, re- 
lying chiefly upon the main strength 
ot a number of individuals. 

Another piece of equipment which 
finds frequent application in city 
work is the small gasoline motor- 
driven concrete mixer. This fre- 
quently saves a great deal of labor in 
placing concrete pavement as com- 
pared with hand mixers. In some 
cities, however, a still more economi- 
cal method of replacing concrete 
pavement is afforded by concrete 


companies who furnish ready mixed 
concrete from a central plant on the 
job where wanted and often at a 
lower cost than it could be mixed 
even by the small portable machine. 

The gasoline motor furnishes a re- 
liable and convenient. means of per- 
forming many other incidental duties 
which would be more or less labori- 
ous if done by hand. For example, 
motor driven pumps are frequently 
used in clearing ditches of water 
after heavy rains or where there is 
a constant seepage of water into the 
trench. These pumps are of various 
forms depending upon the nature of 
the water to be handled. Gasoline 
motors are frequently geared onto 
diaphragm lift pumps and in some 
cases gasoline driven Centrifugal 
pumps give a means of ejecting large 
volumes of water from regulator 
vaults and trenches in a short period 
of time. 

Another pump application which is 
very useful in manufactured gas 
property is the motor-driven drip 
pump. This is usually mounted on 
a tank truck and may be driven 
through a special transmission from 
the truck motor or, in cases where 
electric trucks are used, it may be 
driven by a motor getting its current 
from the truck battery. The motor 
drip truck permits covering drips 
over a much greater radius than was 
possible with facilities of earlier 
days. Not only is movement from 
place to place more rapid but each 
drip can be pumped more quickly 
and with much less physical exertion. 

Field Welding 

Reference has already been made 

to the use of mechanical equipment 
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Acetylene occupies Important 


Welding 
Role in Distribution Work 


in jointing cast iron pipe. In many 
cities, however, a large mileage of 
steel pipe is being laid each year in 
normal times and, while this pipe, 
like cast iron, is frequently coupled 
by mechanical couplings with rubber 
gaskets, there has been a great devel- 
opment in welding methods especial- 
ly during the past ten years. The 
welded pipe line offers many advan- 
tages from the standpoint of giving 
a homogeneous construction with 
few, if any, joints made up from ma- 
terials different from the composi- 
tion of the pipe itself. The ease of 
cutting steel pipe with the acetylene 
torch and the adaptability of the 
welding ‘processes, whether gas or 
electric, in making angles and branch 
connections has many advantages. 
For small jobs where gas welding is 
employed, acetylene and oxygen are 
furnished under pressure in_ steel 
tanks, but in larger work, acetylene 
generators for gas welding and gaso- 
line motor-driven generators for 
electric welding are available. 


Extended Use of Steel Pipe 


With the extended use of steel 
pipe has come the problem of its ade- 
quate protection against corrosion. 
Many pipe coatings and wrappings 
have been suggested and some have 
found very extensive use. Some of 
these coatings, such as the enamels, 
are applied in the molten condition. 
Close regulation of temperatures and 
ready portability have resulted in the 
development of oil heated melting 
kettles. 

Where some form of wrapping is 
used in conjunction with the bitu- 
minous, asphaltic or other coating 
material, this wrapping is sometimes 
applied at the pipe mill but at least 
one machine has been devised which 
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will apply a spiral wrapping of as- 
bestos felt, paper, or fabric, to even 
the larger sizes of pipe, in the field. 

Where coating is applied to pipe 
as a cold application, sprays operated 
by compressed air are availabic. 
Sprays have also been devised, 
though their application is as yet lim- 
ited, whereby a coating of molten 
metal can be sprayed onto steel pipe. 

Where an insulating coating is ap- 
plied to steel pipe, several devices 
have been developed to test the coat- 
ing rapidly for pinholes, cracks, and 
skips (“or holidays”). Among these 
detectors is one which utilizes the 
neon tube, so commonly applied now 
to electric signs. One electrode of 
the apparatus is connected to the 
pipe. the other is passed rapidly over 
the coating and the neon tube glows 
when it passes over an imperfection 
in the coating. 

A chemical method, whereby the 
passage of electric current through 
the coating is caused to make a pat- 
tern of the imperfections on a chem- 
ically treated paper, is also frequent- 
ly used. 


Soil Surveys Becoming Important 


Hand in hand with the develop- 
ment of coatings for steel pipe dur- 
ing the past few years, studies have 
been made of the chemical and elec- 
trical conditions which promote cor- 
rosion of steel in various soils and 
localities. These studies have led to 
the application of instruments used 
in other industries to the problems 
of the gas industry, and the develop- 
ment of many special instruments. 
Sensitive voltmeters are used to de- 
termine the relative potential of gas 
mains and services to the earth and 
other underground structures. The 
conductance or resistivity of the 
earth itself along the routes of pro- 
posed pipe lines, together with the 
chemical properties of the soil are 
determined by electrical instruments 
and chemical tests, in order that the 
advisability of coating or not coating 
a line may be determined. Much re- 
mains to be done in the solution of 
such complex problems but science 
1s proceeding steadily in the work 
and the gas industry is cooperating. 


Gas Conservation and Safety 


Not only has great progress been 
made during the past seventy-five 
years in the mechanical operations 
heretofore mentioned, but also the 
industry has been quick to grasp the 
possibilities of various scientific de- 
velopments in other industries for 
promoting safety in its distribution 
operations. Take, for example, the 
location of gas leaks. Seventy-five 


years ago and even at a much more 
recent date, the gas man’s nose was 
his sole guide in detecting gas leak- 
age and estimating its seriousness 


until the leaking pipe of the distri- 


bution system was actually uncov- 
ered. With the introduction of nat- 
ural gas it was quickly realized that 
more scientific means of leak detec- 
tion than those afforded by the nose, 
were desirable. Natural gas usually 
has very little odor and even with 
the addition of an odorant, the in- 
tensity of the odor in any particular 
case, or the direction from which it 
is coming is difficult to gauge from 
the sense of smell. For the detection 
of gas in manholes, sewers, base- 
ments, some form of miners’ 
safety lamp has been extensively ap- 
plied to gas detection. More recent- 
ly various forms of electrical leaks 
detectors have been developed. and 
applied to this problem. With the 
electric gas leak detector the pres- 
ence of even minute traces of com- 
bustible gas in manholes or other un- 
derground structures can be detect- 
ed. Where exploring over mains to 
locate leakage through barholes, the 
instrument affords a_ convenient 
means of gauging the concentration 
of gas at various points, thereby ma- 
terially assisting in tracing out the 
source of the leakage. 

No less important than the won- 
derful development of tools and 
equipment during the past seventy- 
five years have been the improved 
facilities for supervision of work 
under way. The horse and buggy of 
the distribution foreman of the “gay 
nineties” may have been regarded as 
the acme of perfection in those times 
but would be entirely inadequate to 
keep up with the modern tempo. The 
modern automobile enables the gen- 
eral foreman to cover much more 
territory in a much shorter time and 
to spend less of his valuable time 
between jobs. This is especially im- 
portant, now that distribution sys- 
tems in the average cities have grown 
to far greater proportions than in the 
early days. Most of the construc- 
tion work is around the fringe of the 
distribution system as it extends into 
new territory. Obviously, the abil- 
ity to cover great distances in a short 
time is extremely important. 


Cre... 


Also of prime importance is the 
ability of modern automotive equip- 
ment to get emergency crews where 
needed in the least possible time. In 
modern distribution systems many of 
them operating at intermediate or 
high pressures, leaks are liable to oc- 
cur. Danger while always present 
from such occurrences, is greatly 
minimized by the ability of emer- 
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gency crews to reach the scene as 
quickly as possible. Frequently such 
emergencies occur at night and in 
poorly lighted localities. In such 
cases one or more spotlights attached 
by extension cords to the battery of 
the service truck greatly assists in 
furnishing illumination for the emer- 
gency repairs. 

The handling of leaks is. another 
matter in which science has greatly 
improved working conditions of to- 
day as compared with those of a 
generation or so ago. If it is neces- 
sary to work in gas-filled locations, 
various types of gas masks are avail- 
able. Equipped with a good gas 
mask a man can work in comparative 
safety. In some atmospheres, where 
there is no deficiency of oxygen, a 
gas mask of the Canister type, such 
as was developed in the World War, 
finds application. 

Where there may be a deficiency 
of oxygen, hose masks supplied with 
air from a blower located outside the 
gas-filled space are available. 
Equipped with one of these hose 
masks, a workman may venture into 
a gas-filled atmosphere to the limits 
of his air supply hose. Although any 
type of mask is an encumbrance, its 
use, under some conditions, greatly 
facilitates repair work. 


Care of Tools and Equipment 


Modern efficiency methods neces- 
sitate much greater care of hand 
tools and equipment than was for- 
merly considered necessary in con- 
struction work. It is not practical 
for each man to take home with him 
at night the tools which he uses dur- 
ing the day and these must be prop- 
erly cared for to prevent loss. At- 
tractive and sturdy high speed tool 
carts have been devised and now ex- 
tensively used for storing tools and 
conveying them from job to job. Not 
only does an attractive tool box or 
trailer promote efficiency and save 
loss of tools, but it also is a good ad- 
vertisement for the company to 
which it belongs. Often these tool 
boxes are attractively labeled with 
the company’s insignia and in some 
cases with a slogan which suggests 
the use of gas for fuel. Since this 
equipment is moved from place to 


place it has the nature of a traveling 
ad. 


Underground Pipe Locators 


Our predecessors in gas distribu- 
tion were usually very thorough and 
conscientious in their work, but un- 
fortunately many of them over- 


looked the importance of making 

adequate records of mains and ser- 

vices for the convenience of their 
(Continued on page 146) 
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QUALITY EQUIPMENT 


THAT MEETS YOUR REQUIREMENTS 





The famous little machine that has since its conception played so 


large a part tin the development of the Gas Industry. 


The CLEVELAND TAMPER- 
BACKFILLER 


Keep pace with modern trench construction 
methods by cleaning up your job as you go, with the 
Tamper-Backfiller. This compact, crawler mounted, 
one-man operated unit enables you to backfill and 
tamp simultaneously or separately, as you wish. It 
does both jobs better, quicker and more economically 
than any other method assuring a permanent replace- 
ment of the dirt without settling. 
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The CLEVELAND PIONEER 


For real economy in digging trenches up to 10 feet deep and as wide as 41/2 feet, 
the 1934 model Pioneer is the last word in ladder-type trench digging machines. 





The CLEVELAND 
BABY DIGGER 


For over thirteen years the Cleveland Baby 
Digger has blazed a trail of efficiency and 
economy in trench excavation. 

Because of year in and year out constant 
devotion to quality and continuous intensive 
study of requirements, the Baby Digger is a 
most distinctive type machine; above all 
practical and always extremely usable. 

A small, compact, mobile unit, packed with 
astonishing power, speed and ruggedness, the 
Baby Digger is the logical answer to your 
problem of economic trench digging. 

The 1934 model will surprise even those 
who have been long accustomed to Baby 
Digger performance and value. 








The Pioneer has the patented “Pivot-Conveyor.” Enables you to instantly discharge CLEVELAND 


surplus dirt into trucks and discharge at any point in 180 degrees arc. 
Extremely compact, mobile and rugged, the Pioneer delivers fast, powerful perform- 
ance where large diameter pipe (20” - 30” - etc.) is to be installed. 
Pea 





TRENCH GUARDS— 


Strongly made of rust-proofed iron, with 
patented swivel heads, these interconnected 


All Cleveland machines are easily transported on special-built pneumatic tire guards form a complete unbroken fence, along- 


trailers. Prices more than ever attractive. Request will bring 
complete information without obligation. 


The CLEVELAND TRENCHER CO. 


“Pioneers of the Small Trencher” 


20100 St. Cla‘r Ave. 





side or surrounding excavation. Built-in supports 
place flags or lanterns in full view from all 
directions. Easily dismantled or set up. These 
practically indestructible “Trench Guards” are 
the cheapest and most effective method yet 
devised for protecting open ditches, preventing 


Cleveland, Ohio accidents. 





An early American pipe mill, 
showing hand-operated draw bench 


ELVING into the ancient 
archives in search of gas dis- 





tribution landmarks is fascinating, 
as it fires the imagination with 


enthusiasm for the future and pro- 
vides interesting diversity through 
insights into numerous industries 
contributing directly and indirectly 
to advancement in our own special- 
ized field. Many particularly in- 
teresting personalities who have ad- 
vanced our practices through their 
foresight, made most of their con- 
tributions before any direct 
participation in the gas industry. 
Honor is due the gas operating staffs 
in California for their many achieve- 
ments in gas distribution technique. 
Obsolescence is a much discussed 
subject especially as to the capacity 
of equipment. The picture of rapid 
development presented by an_inti- 
mate study of history furnishes 
many reasons for the lack of capacity 
for the non-permanency of equip- 
ment. 

The first gas mains laid in 1806 
were leaden pipes; cast iron soon 
followed, both being in use at that 
time for the conveyance of water. 

Cast iron pipe antedates by almost 
200 years the birth of our own in- 
dustry. There have been various de- 
velopments in methods of casting, 
valuable in themselves—as they pro- 
duced arguments for salesmen—but 
little outstanding until the introduc- 
tion of centrifugal casting. The proc- 
ess was invented by a Brazilian 
engineer and introduced into Eng- 
land and Canada for about three 


active 


years previous to its 
debut in the United 
States in 1922. In 1922 
it could only be pro- 
duced in six to twelve 


inch diameters and 
twelve foot lengths 
which has_ been _in- 


creased, until now three to twenty- 
four inch diameters and twelve, six- 
teen and eighteen foot lengths are 
available. ’ 

Murdock used not only wrought 
iron for but also tin and 
copper not as corrosion re- 
sisters but as an economy, much of 
the material being second hand. In 
England and on the continent cast 
iron pipe for mains and wrought 
iron for services was early adopted 
as standard. The rapidity with 
which the standard increased the de- 
mand for tubing is indicated by a 
patent secured by Osborne, an Eng- 
lishman, in 1812, on a machine for 
“Welding and making barrels of fire 
arms and other cylindrical articles.” 
By 1824 the source of demand for 
tubular products had so changed that 
James Russell in filing a_ patent 
wrote, “An improvement in_ the 
manufacture of tubes for gas and 
other purposes.” These patents 
covered butt-welding processes. In 
1825 Cornelius Whitehouse invented 
the “bell” process of butt-welding, 
commonly used today with minor 
mechanical improvements. 


First Tubes 


Considerable interest was mani- 
fested in the first tubes produced by 
the Wanalancet Tube Company of 
Massachusetts on November 3rd, 
1849, due to the wide range in the 
size of their products which was 34” 
to 3° wrought iron pipe. 

As was evident in the World War 
period, the demand for gas and ma- 


ser\ ice 
tubes. 
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Brief History of 
American Gas 


Distribution Practice 


By ERICK LARSON 


Long Island Lighting Company 


terials used in the gas industry in- 
creased during the Civil War period, 
1861-1865, to such an extent that 
several mills were established west 
of the Alleghanies and one in Chi- 
cago in 1865. 

In 1869 Flagler Brothers of Bos- 
ton, Mass., which later became the 
National Tube Company, was incor- 
porated for the manufacture of 
tubular products. This firm was 
destined to make pipe history with a 
rapidity that must have left com- 
petitors staggering and produces only 
admiration for the owners and 
operators. In 1869 they produced 
tubes between 2” and 9” in diameter. 
In 1872 they moved from Boston to 
McKeesport, Pa., to be at the source 
of iron and coal supply, and made 
an outstanding progressive step in 
the adoption of Siemens regenerative 
furnaces to mill practice. These 
furnaces used natural gas and 
tripled the production possible with 
old types. By 1880 with skepticism 
and doubt on the part of other roll- 
ing mill operators, Flagler’s increased 
the size of lap-welded pipe to 15° 
O.D. In 1887 they again improved 
their mechanical equipment, making 
24” possible, and in 1897, 30°. In 
1894 they built the first back-charg- 
ing furnaces which increased the 
production of heating furnaces three 
to four times. In 1897, with electric 
motors still in their infancy, Flagler’s 
completely equipped rolls and all 
other machines in one mill with elec- 
tric power. 

The satisfactory welding of the 
longitudinal seams of wrought iron 
pipe by butt, lap or hammer welding 
was the most difficult of all opera- 
tions. To assure the quality of their 
tubes, Flagler’s in 1869 adopted as 
standard practice the hydraulic test- 
ing of every tube at pressures from 
300 to 350 Ibs. 
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As is true today, many achieve- 


ments become accomplished facts 
only when those who are intimately 
connected with every step in the 
process will lend themselves with 
their utmost skill to produce a fin- 
ished product. When accomplish- 
ment is made in spite of lack of co- 
operation, often the enthusiasm of 
hard thinking, calculating engineers 
is evident in their reports of the final 
product. Such is evident in a paper 
entitled, “The Manufacture of 
Welded Steel Tubing,” by Thomas 








Lock Stop Cock Invented in 1871 by J. 


Evans Jones. 


J. Bray, Superintendent of Tube De- 
partment, Riverside Iron Works, 
Wheeling, West Virginia, given be- 
fore the Engineering Socity of West- 
ern Pennsylvania on January 17th, 
1888. He mentions the first attempt 
to weld steel into tubes when 30 tons 
of steel were made into tubing in 
August, 1887, saying, “welders at the 
furnaces by reason of their preju- 
dices against steel subjected it to 
abuse by severe over-heating; yet, 
strange to say, every piece of that 
lot made a sound saleable pipe.” 
His reward was the almost immedi- 
ate decision of that mill and many 
others to produce nothing but steel 
tubing, in place of wrought iron. In 
1890 less than 5% of tubular prod- 
ucts were made of steel, whereas by 
1920 the proportion had grown 
to 95%. 

The difficulties of producing a 
good quality of longitudinal seam in 
wrought pipe had encouraged many 
attempts to produce seamless tubing. 
The first commercially successful 
seamless tubing was produced in 
Shelby, Ohio, and to this day seam- 
less is often termed “Shelby.” The 
cold drawn seamless tubing first pro- 
duced was used exclusively for the 
manufacture of bicycles. Today 
seamless tubing can be produced in 
sizes from a hypodermic needle to 
26”; the smaller sizes are first pro- 





duced in larger sizes and drawn 
down to the diameter desired. De- 
velopment in the seamless process 
has been rapid considering that butt- 
welded pipe has only been produced 
from 4%" to 4” and lap welded from 
¥%” to 22”. Hammer weld pipe has 
been made in 10’ diameter size, while 
electrically welded pipe is produced 
from 15” to 72” diameter. 

More recent developments in the 
manufacture of steel pipe have been 
the first commercial production of 
stainless steel in 1914 and electrically 
welded seams in 1921. 

The American gas industry has 
one unique feature—the use of wood 
pipe. A perusal of foreign literature 
fails to indicate any duplicating prac- 
tice, unless the ancient use of bam- 
boo pipe by the Chinese be con- 


sidered. The origin of wooden 
mains is difficult to determine but 


records show Chicago laying con- 
siderable in 1850. In many places 
judgment in the selection of wood 
for mains was justified, considering 
the resulting life. In 1870 and 1871 
a line of wooden pipe was laid from 
West Blumfield, N. Y., to Rochester, 
a distance of 25 miles. Twenty 
acres of the best Canadian white pine 
were cut to furnish the pipe, which 
was delivered in lengths varying 
from two to eight feet and having 
an O.D. of 12%” and an ID of 8’. 
The bells were made by enlarging 
the ID to 10” for a depth of 4” from 
the pipe end and the spigot being 
correspondingly decreased in OD. 
The lengths were tarred both inside 
and out. Joints were made tight by 
dipping in hot tar and were then im- 
mediately driven home. Iron’ gate 
valves of quite similar design to 
those now used were installed at 
intervals. It was originally planned 
that the gate valves would never be 
completely closed but, since no me- 
chanical means were incorporated in 
the design to prevent complete clos- 
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ing, catastrophe resulted. After 
more than 20 miles had been com- 
pleted a new engineer in charge de- 
cided to make a full length test and 
closed a valve completely, resulting 
in many of the joints coming apart 
and the splitting of pipe lengths. All 
joints found leaking originally and 
after subjection to pressure, were re- 
paired by wrapping with burlap 
soaked in tar until the burlap avail- 
able ran out and woolen blankets 
torn in strips were substituted. The 
line when finally completed could 
carry only one pound pressure with- 
out unwarranted loss and the result- 
ing restriction in capacity led to its 
abandonment soon after completion. 

In 1871 there are records of the 
Hyde Park Gas Company laying 3”, 
4", 6” and 8 wooden mains in Chi- 
cago; in 1877 the Lockport Company 
and in 1882 in several locations in 
Wisconsin. Red lead putty was used 
as the sealing medium in the joints. 
It is curious to note the similarity be- 
tween present day discussions on un- 
accounted-for gas as affected by 
various types of mains and joints 
and the defense of wooden mains 
made in 1875 in a very able paper 
presented in Canada. As late as 1880 
a summary of gas statistics placed 
the average unaccounted-for at 16%, 
while some companies reported 50 
to 60%. 

The controversial subject of ex- 
pansion and ‘contraction of steel 
mains has been inherited and _ re- 
vivified in recent years. In 1907 one 
engineer recommended no expansion 
joints; another, none up to 10° 
diameter and one every 160’ beyond 
that size; and still another, one every 
1,000’ on all sizes of main used for 
high pressure, with the additional 
caution of firmly anchoring the pipe 
every 500 feet. A curious reason for 


anchors every 500° and on all bends 
was to prevent the damaging effects 
of “gas hammer” 


which was com- 





Clark mechanical joint with rubber sealing ring held together with two UW’. I. rings 
forced over lugs laid in 1870. 


Joint still tight at 2 lb. pressure. 
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pared to “water hammer.” It would 
be interesting to know whether any 
engineer at that time had ever heard 
“gas hammer” or whether some 
water engineer when employed in the 
gas industry assumed his water ex- 
perience to apply in gas practice. 
The study of expansion and contrac- 
tion was apparently 


enamel 


at commercial mill wrapping was 
in 1928. 

The Wailes Dove Hermiston Com- 
pany were pioneers in the use of 
coatings in .this country. 
Enamels were originally produced by 
them for marine protection in 1891 
and introduced for the same purpose 

in the United States in 





not seriously considered 
until 1924 when an 
A.G.A. sub-committee 


90 ,000 


1896. Enameling of 
sub-surface pipe lines 
was first attempted in 





on ground temperature 
determinations under 
E. F. Kaufman as 


1910, although it was 
not until 1913 and 1914 
that it advanced beyond 
the test basis when 





chairman reported re- 
sults on water lines, 
and again in 1926 and 
1927 when studies were 


2.000 feet of 66” steel 
water line was coated 


in Brooklyn, N. Y. In 





undertaken by the Bu- 
reau of Mines. 
In the period 1905 to 


the same year it was 
first applied to oil and 
gas lines for the Shell 





1907 purging of mains 
first aroused interest 
and text books recom- 


Oil Company of Cali- 
fornia. During the 
World War interest in 





mended the use of wire 
mesh on outlet pipes, 
giving precautions to 


coating waned, all ef- 
forts being concentrated 
on mass production. In 





follow in larger sized 
mains but still giving 
the value of smell as 


1925 an important step 
in the use of enamels 
occurred in the origina- 





preferable, with certain Q. 
calculations as a check 

for the determination 

of complete purging. 0,000 


tion of the sling appli- 
cation method, the first 
practical attempt being 
made by the Wailes 





No mention was made 
of inert gases. 


Dove Hermiston Com- 
pany on a 6° gas line 





MILES OF STATE AND RURAL CONCRETE HIGHWAYS IN THE U.S. 
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Corrosion is a_ sub- ho 00g" buried in cinders at 
ject which apparently 9 leo © wi Coatesville, Penna. 
received its full propor- nS % The pioneers on that 
tion of time when mains “af 4 = =-4/ job may recall that the 
were either wooden or YEARS hot enamel melted the 
cast iron. In 1893 a Growth of Concrete High- Solder out of the only 
paper written by D. J. ways in U. S. large sprinkling can 
Spataro covers the available locally and 
troubles experienced in the cor- that the job was completed using an 
rosion of cast iron pipe. Oil lines aluminum tea kettle. 
laid in Mexico previous to 1900 Up to 1926 all enamels used for 


indicate the advancement of knowl- 
edge of soil corrosion by the fact 
that, although coated, the lines were 
also wrapped with asbestos felts. 
The advantages of wrapping were 
apparently obvious to some engi- 
neers, as in 1907 and 1913 additional 
Mexican lines were coated and 
wrapped with asbestos felts. In 1915 
the Oklahoma Gas & Electric Com- 
pany similarly wrapped, and the 
practice repeated on larger scales in 
1921 in Louisiana, California and 
Oklahoma, and in 1927 in Texas and 
Kansas. The slow adoption of bet- 
ter methods in not only pipe coating 
but many phases appears tu be a 
characteristic of the gas industry and 
is often politely termed ultra con- 
servatism. Although the National 
Tube Company had wrapped at the 
mill on Specification, the first attempt 


pipe line coating had an asphalt base. 
but in 1926 on a line in Glassboro. 
N. J., a cold tar product was ap- 
plied for the first time and by 1927 
its use had become general. 

That the corrosion problem was 
well recognized soon after the turn 
of the century is evident in the burial 
of test specimens by several com- 
panies. An interesting description of 
a prescription for a coating found 
was a heated mixture 
of tar, lime, tallow, 
rosin and crude rub- 
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FOLLOWER RING 
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were recommending the use of chemi- 
cals such as lime and other soluble 
hydroxides around the pipe, but their 
value was soon determined as only 
temporary. 

The now commonly known inhibi- 
live types of greases were originated 
in 1916 and first applied to gas lines 
in 1918 and the originating company 
developed an impregnated cloth 
wrapper in 1921. 

In the mitigation of damage by 
electrolysis most European com- 
panies have been and are far in ad- 
vance of our practices due to the 
early legislative efforts to minimize 
stray currents. The Bureau of 
Standards by 1913 had made several 
studies and indicated the value of 
further studies and by 1918 had in- 
vestigated the method of cathodic 
protection using that term as a de- 
scription as it occurred in a number 
of patents. 


First Use of Rubber 


The use of rubber in joints ap 
parently was first commercially 
adapted in-the Ziegler joint installed 
in Wooster, Germany, in 1847. Rub- 
ber was used in joints in England in 
1863, in Nice, France in 1870 and in 
Lyons, France, in 1878. S. R. 
Dresser was undoubtedly one of the 
first in the United States to realize 
the value of rubber in joints as in- 
dicated by patents h¢ secured as early 
as 1887, rapidly followed by many 
others in 1888 and 1889. Early ad- 
vertisements of S. R. Dresser are 
worthy of note as he continuously 
emphasises his personal responsi- 
bility for the quality and efficiency 
of the joint he produced, indicating 
that most of them were the products 
of his own vivid imagination. In 
1900 he said, “Leaded and fittings are 
not to be considered, as they always 
leak.” While a manufacturer this 
statement was not made without nu- 
merous operation engineers attesting 
to the validity of the contention and 
a willingness to support it with actual 
facts. 

While S. R. Dresser’s original ex- 
perience was in natural gas, he was 
quick to adapt his products to manu- 
factured gas and on finding that the 

(Continued on page 90) 


[Zz 





ber into which mix- 
ture the pipe was im- 
mersed. By 1918 a 
knowledge of the 
causes of corrosion 
had extended to the 
point where several 
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Modern Mechanical Pipe Joint. 
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They All Have The Same 


Characteristics! 





The Foxboro Bell Type Meter for 
Low Pressure Gas Measurement. 


® Your flow conditions may require a Pressure 
Compensated Meter, a Uniform Flow Scale 
Integrating Meter, or a Low Pressure Bell Type 
Meter. 
Meters with the assurance that they all have 


You can select any of these Foxboro 


the characteristics so essential to continu- 
ously accurate measurement. 


Under all conditions Foxboro meters are:— 


Accurate 
@ Economical 
& Dependable 
@ Permanent in 


Calibration 





@ PRESSURE COMPENSATED METER. 
The Foxboro Pressure Compensator 
makes it possible to record and integrate gas flow 
accurately at variable pressures. The chart records 
are compensated as well as the integrations. There 
are no complicated mechanisms in the Foxboro 
Pressure Compensator. It operates effectively and 
efficiently—without friction and lost motion. 


@ UNIFORM FLOW SCALE INTEGRATING 
METER. This unusual Meter has a wide flow 
rangeability of 10 to 1. The specially designed 
integrator in this instrument gives accurate inte- 
gration over the entire 10 to | ratio. One of the 


FOXBO, ORO important advantages of the even scale 


THE COMPASS OF “INDUSTRY 


chart is that temperature and pressure 
records can be made on the same chart with the 
flow record. 


@ BELL TYPE METER. This instrument is ideal 
for low pressure gas measurement. It may be used 
with any of the primary devices—orifice plate, flow 
nozzle, venturi tube, or pitot tube. The flow 
capacity of this meter can be changed easily by 
changing the size of the primary device. 


Write for complete information on any of the 
above meters! 


THE FOXBORO COMPANY, FOXBORO, MASS., U. S. A. 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 








© © COMPLETE 





INSTRUMENTATION FOR GAS DISTRIBUTION ® ® 
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History of Distribution 


Practice 
(Continued from page 88) 
rubber in joints was affected by con- 
densates, patented the lead and duck 
tipped gaskets on July 16th, 1912. 

Insulating joints became a neces- 
sity soon after the introduction of 
electricity. By 1900 there is record 
that in five cities alone a total of 128 
miles of main had been installed with 
an insulating coupling on every joint. 

The bell and spigot clamp is an 
adaption of steam practice to gas. 
The M. B. Skinner Company pa- 
tented a pipe clamp in 1898 but it 
remained for S..R. Dresser to realize 
the potentialities when applied to 
gas, as by 1903 he had introduced a 
clamp which was held in place by 
hook bolts, the hook applied in back 
of the bell which he superseded by a 
bell ring in 1906. 

The form of slip couplings in com- 
mon use today was originally de- 
signed and patented by S. R. Dresser 
in 1887. The style of coupling most 
common today was first used at 
Malta, Ohio, on five miles of 554” 
casing in the fall of 1891. These 
original slip couplings were entirely 
cast. Steel middle rings were first 
produced by Dresser in 1906 and the 
ends were stamped from steel in 
1907. 

The recessed screw coupling was 
not originated because of a demand 
within the industry, but because 
Henry Boyd of Providence, R. I.. 
had a plant and no business during 
the depression following the Civil 
War. He searched around for an 
outlet and conceived the idea of re- 
cessed couplings thereby overcoming 
one of the main objections against 
wrought iron products of that day. 

Mechanical Joints 

Mechanical joints received an im- 
petus in use due to investigations by 
A.G.A. committees started in 1927. 
However, the actual design and use 
in this country apparently com- 
mences in 1870 when Clark patented 
a joint and installed some in Eliza- 
bethtown, N. J., Consolidated Gas 
lines. Mechanical joints were also 
in use in England in 1870. S. R. 
Dresser patented a mechanical joint 
on May Ist, 1888. Between those 
dates and 1919 when the American 
Cast Iron Pipe Company developed 
the simplex prepared joint there was 
but little activity. 

The possibilities of field welded 
joints was first called to the atten- 
tion of the industry by the welding 
of all joints -on the gas mains laid 
for the San Francisco Exposition in 
1914. Oxy-acetylene welding was 


first invented by a Frenchman and 
used in France in 1901. It remained 
for the Prairie Pipe Line Company 
under Wagner to develop procedure 


‘control in 1919, this being one of the 


landmarks in oxy-acetylene welding. 

The first extensive use of brazing 
on pipe lines was undertaken in Cali- 
fornia in 1924 as an “improved 
method of joining cast iron pipe.” 
A small section of brazed line had 
been laid in Venice, Calif., with the 
collar type of joint in 1921. In 1924 
four miles of 6° were laid with 
brazed joints on Long Island, N. Y. 
In 1926 the V type of brazed joint 
was designed and was soon followed 
by the shear V type. 

The history of bell and spigot 
joints has often been expounded. It 
is interesting, however, to note that 
cement joints were being used in 
1859. By 1874 we find a discussion 
by James Walker at a meeting of the 
American Gas Light Association of 
“the comparative value of cement 
and leaden joints.” In 1909 we find 
Hole of England stating that in his 
opinion one of the outstanding recent 
developments was the development 
of lead wool for joints, first used in 
this country in 1905. 

Origin of High Pressure 

The origination of high pressure 
transmission and distribution sys- 
tems is not clear in the records, due 
to locally devised innovations being 
used for the control of: pressures. 
On August Ist, 1872, a 24” natural 
gas line of cast iron pipe was com- 
pleted from Newtown well to Titus- 
ville, Pa., being a high pressure line 
but depending on well pressure 
rather than compressors. In Eng- 
land in 1875 a system was in opera- 
tion carrying pressures up to 2 lbs. 
using compressors and manufactured 
In 1899 Frederick H. Shelton, 
a pioneer in high pressure distribu- 
tion, directed the construction and 
operation of a high pressure main 
from the manufacturing plant at 
Riverton to Morristown and River- 
side, N. J. In 1902, the late Col. 
Anthony R. Kuser approved and con- 
structed a 12” high pressure main 
from Camden to Trenton, N. J., a 
distance of 33 miles. Much doubt as 
to its practicality was expressed and 
failure predicted, but the Colonel 
witnessed its operation for over 25 
years and in addition by 1905 a con- 
tinuous line was in operation from 
Camden to Raritan, a distance of 90 
miles, which long held the record for 
the high pressure transmission of 
manufactured gas. 

Possibly the first manufactured 
gas high pressure transmission line 
was installed under San Francisco 


gas. 
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Bay between Oakland and Alameda 
in 1885 and carried 10 lbs. pressure. 

In 1898 an Ingersoll Rand catalog 
mentions, “one novel application of 
Ingersoll-Sergeant piston inlet air 
compressor used in the oil fields near 
Fostoria, Ohio,” for compressing 
natural gas. 

In 1902 the Western United Com- 
pany placed in operation a_ high 
pressure line from Aurora to Geneva, 
Batavia and St. Charles, Ill. Den- 
ver was one of the first large cities to 
have a medium pressure system. 

In 1903 real foresight was shown 
by Henry L. Doherty when he said, 
“If I have $500,000 to spend on new 
mains I don’t want to confine my- 
self to the use of cast iron mains if 
I must curtail my profits $10,000 
per year for the sake of abiding by 
a tradition.” 

High pressure required the use of 
individual regulators in each house. 
Apparently there were many home 
made affairs before 1893 when we 
find a patent applied for on a house 
regulator. 

High pressure holders are of com- 
paratively recent use. Tank types of 
high pressure holders have been in 
use since the early part of the cen- 
tury. The first Hortonsphere for 
use on gas was completed in October, 
1927, for the Central Arizona Power 
and Light Company at Phoenix, 
Ariz., being 56’ 6” in diameter and 
designed for 50 lbs. pressure. The 
first all-welded Hortonsphere was 
completed in January, 1933, for the 
St. Louis County Gas Co. at Shrews- 
bury, Mo., being 45’ in diameter and 
designed for 50 lbs. pressure. 


Plug Valves and Cocks 


There was but little development 
in valves during the last century, but 
high pressure transmission and dis- 
tribution created a demand fulfilled 
by the Merco Nordstrom Valve Com- 
pany, now part of the Pittsburgh 
Equitable Company, with the inven- 


tion of pressure lubricated plug 
valves and cocks. The first MN 


valves were used commercially at 
Pachuca and El Oro, Mexico, for the 
handling of slimes, cyanide and com- 
pressed air in the latter part of 1915. 
They were 1%" to 8” in size and 
handled solutions at pressures up to 
50 Ibs., and air up to 125 lbs. For 
their first use on gas we again go to 
California where, in 1919, the Pacific 
Gas & Electric Company used sizes 
from 1%” to 3” on pressures up to 
35 Ibs. In 1919 the first 12” round 


opening plug valves were constructed 
and the first Venturi type in 1925. 
Curb cocks of this type were not 
brought out commercially until 1926. 
(Continued on page 155) 
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puURIF YING 


The Alpha-Lux Co., Inc. 





















In Spite of Many 
Attempts to Imitate 
LUX 


— There is no better purifying agent 
available 


LUX MATERIAL can be easily and quickly 
mixed. If you want it already mixed, ask for 
LUX-SPONGE. It is shipped from both our 
Chicago and Philadelphia plants 
—in two grades suitable for 
either water or coal gas. 
Sample shipments sent 
on request. 
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GAS METERS for domestic and large 
capacity service. Stop revenue losses 
through accurate measurement of all gas 
consumption. 


TELEMCO SYSTEM—Remote control and 
indicating devices for transmitting volume 
and pressure information throughout the 
transmission and distribution system. 


ALEMCO CHARTS—Moisture-proof, 


increase revenue through greater accuracy 
in orifice meter recording. 
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EMCO-McGAUGHY INTEGRATORS 


mechanically calculate orifice meter charts 
quickly, accurately and economically. 


BELL JOINT CLAMPS stop gas losses 


at joints of existing cast iron bell and 
spigot pipe. 


EMCOLOADERS reduce gas loss by 
automatically adjusting distribution 
pressure in proportion to demands. 


NORDSTROM LUBRICATED PLUG 
VALVES give positive shut-off, turn easily 
whether operated once a minute or once 
in ten years and are cheaper to ‘maintain 
than any other valve. as 


r) 
s 


PRODUCTS THAT WILL REDUCE YOUR UNACCOUNTED FOR GAS * 


PITTSBURGH EQUITABLE METER CO. 
MERCO NORDSTROM VALVE CO. 


Main Offices Pittsburgh, Pa. 
Philadelphia 


* New York Columbia Chicago Kansas City 





Tulsa Houston Los Angeles Oakland 
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Development of Regulators and 


Pressure Regulation 


HE subject of regulators and 

pressure regulation is one that 
has had the attention of distribution 
engineers since gas was first made. 
There is no definite information as 
to who invented the _ regulator. 
Samuel Crossley was granted a 
patent in 1825. Other early inven 
tors who are credited with develop- 
ing regulators are Clegg, Braddock, 
Key and Wright. Although we have 
no description of these first regula- 
tors, we can assume that they were 
far different from those of today 
with their ability to handle gas at 





high pressure and large volume. The 
gas engineer of that date did not 
have the complex problems of dis- 
tribution to solve as has the present 
day engineer. 

Gas, in 1825, was used only for 
lighting. In fact, this was its only 
use up to the fifties. 

In those early days there was no 
need for pressure regulation except 
to control the pressure at the outlet 
of the holder. As cities and distri- 
bution systems grew, outlying hold- 
ers were erected, but the practice of 
iow pressure distribution was fol- 
lowed until about 1900. 

The American Gas Journal for 
November 2, 1885, had this to say. 
‘In the early history of gas lighting, 
the want of a governor to regulate 
pressure was soon felt. The same 
form of governor, so far as bell (or 
nolder) is concerned, is now in gen- 


Cooper’s Gas Regulator, 
1859, for regulating sup- 
ply of gas to burner. 


By C.H. WARING 


Engineer, Kansas City Gas Company 


eral use; but varied methods have 
been devised to better govern the 
flow of gas, as in the cone, parabola 
and other forms of valves.” 

“The pressure given by any bell o. 
holder depends upon its own weight, 
with the addition of cone, parabola, 
or other valves with their connecting 
rods, If their united weight is found 
too heavy for the area of same to 
produce the desired pressure, then a 
float or counterpoise is used, so as 
to bring the pressure to the lightest 
used—namely, day pressure,” and 
farther along in the article, ‘But, un- 





fortunately, it can be said that by 
far too many small gas works use no 
governors, but depend entirely 
upon opening and closing the 
street niain valve.” 

Again, in this article, Braddock 
is credited with designing a gover- 
nor “causing the gas to pass down- 
ward through the opening between 
the cone and its seat, and also 
causing inlet pressure to act on an 
equal area on the under side of the 
bell, so as to bring about, as nearly 
as possible, the effect of a bal- 
anced. valve.” 

This article closes with a state- 
ment of R. Mitchell, of Edinburgh, 
Scotland, who said, “I hold that to 
have one-tenth of an inch more 
pressure on your street mains, than 
is actually necessary to meet the 
requirements of your consumers, 
is wasteful and wrong.” You will 
note that this gentleman was from 
Scotland. 


The descriptions above given were 
of governors in general use forty- 
nine years ago. 

With the extension of natural gas 
service and the increased use of gas 
in homes and industries, the need for 
better regulation was created. No 
longer would regulators, capable only 
of handling low pressures and small 
volumes, do. Neither could they de- 
pend on a regulator that used water 
for increasing or decreasing the 
pressure. Some time between 1885 
and 1900, the balanced valve, dia- 
phragmed regulator came into use. 
This type, with modification and im- 
provements, is in general use today. 

The introduction of natural gas 
with its high pressures, into the 
many cities and towns of this coun- 
try, has had much to do in influenc- 
ing the design of distribution sys- 
tems. This influence has extended to 
those companies supplying manufac- 
tured gas. During the past twenty 
years, many of these companies have 
modified their distribution systems 
and are now delivering gas long 
distances through high pressure 
mains. 











Begg’s Gas Regulator attached to the meter. 
Marketed in 1868. 























One of the generally accepted de- 
signs is known as the belt line sys- 
tem, gas at pounds pressure is 
carried around the city. At suitable 
points, governor stations are installed 
which feed into the low pressure 
mains. This system has been found 
to be the most economical to install, 
especially in those cities changing 
from manufactured to natural gas. 
There are modifications of this sys- 
tem, such as the semi-high pressure. 
In this, all mains carry gas at pounds 
pressure. This design compels the 
use of governors on each house 
service, 

At the time belt line systems came 
into use, many companies built their 
governor stations above ground. 
This design, while having many 
points in its favor, was expensive, as 
it compelled the purchase of real 





Connelly Automatic Gas Governor, 1885. 











Munzinger’s Electric Gas Governor and Pressure 


Regulator, 1873. 


Fig. 1—Electric contact former. 
in works. 


estate. It was not always possible to 
acquire this ground at points that 
best fitted into the system, for the 
reason of surroundings, either resi- 
dential or commercial. In_ later 
years, many companies have in- 
stalled their governors in concrete 
pits under the parkway. 

There are many ideas used in de- 
Signing a governor station. Some 
engineers install two governors in 
each station; one set at a slightly 
higher pressure than the _ other. 
Some use single governor settings 
with a bypass. Some prefer few 
stations with larger governors, others 
many stations with smaller mains 

and governors. Whatever design is 

used, suitable relief valves or oil 

seals must be installed of sufficient 
size to prevent excessive accumula- 
tion of pressures at the outlet, if for 
any reason the governor should fail 
to function. 

One problem develops during win- 
ter months when an excessive cut in 
pressure is made in one step, that is 
the danger of ice forming’on the 
valves, due to the rapid expansion of 
the gas. To overcome this, stations 
are heated. In some cases, it may 
be necessary to raise the temperature 
of the flowing gas. This is done in 
two ways; one is to surround the 
line, before it enters the governor 
with a jacket, through which hot 
water is circulated, another method 
is to circulate hot flue gases around 
the pipe. The former method is de- 
sirable. The hot water boiler can be 
installed outside the station. In this 
way, there is less likelihood of fire 
if leaks develop within the station. 

Governors are now constructed so 
that ready access to the valves and 
seats may be had through suitable 
hand holes. This is a great advance 
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Fig. 2—Instrument 
Fig. 3—Instrument for indicating degree 
of pressure in mains. Fig. 4—Dial plate. Fig. 5—Key 


over the older styles which required 
a complete taking apart, if any work 
within the governor was necessary. 
There are governors now available 
which allow the substitution of dif- 
ferent sized valves in the case with- 
out removing it from the line. This 
improvement makes it possible to in- 





A New Reynolds Double Balanced Valve 
Toggle Type Regulator. 


stall the proper valve area in the 
governor to carry the load. The 
size of governors should be deter- 
mined by the demand, not by the 
size of the outlet line. It may be 
possible to install a 3-inch valve in a 
6-inch line and have ample capacity. 
Proper sized regulators will give 
much better regulation. 

One of the quotations given above. 
notes that some of the earlier com- 
panies used no regulators but de- 
pended on the opening or closing of 
the street main valve. This practice 
has been followed in some cities up 
to a much later date, perhaps, not 
from their holder stations, but from 
their regulator stations. Increased 
demand during certain hours in the 


(Continued on page 97) 
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ACTIVATED 











The story of the Gas Industry during the past 75 


years has been one of Advance. 


Purification is keeping step with this advance, as 


witness: 


——LAVINO ACTIVATED OXIDE — 


An American made product and the most forward 


step in Purifying Materials since the use of Lime. 


Offered to the Gas Industry as the means to lower 
purification costs. A trial: will prove its merits and 


it will pay every Gas Engineer to investigate this material. ‘ 


Available unmixed and mixed. 


E.. J. LAVINO and COMPANY 


- BULLITT BLDG. - PHILADELPHIA, PA. 
CHICAGO PITTSBURGH 
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ALL COAL IS NOT GOOD GAS COAL 


You want coal with low sulphur content or you want a coal 
to produce highest quality of coke. 

Appalachian Coals, Inc., sell the coal of over 150 producing 
companies, operating more than 250 mines. We are in a position to 
meet your gas coal requirements. 

We have prepared a special list of these producing companies 
and the agents handling the various coals, for the use of gas com- 
panies. Send for your copy of this list and consult the nearest agent 
about your gas coal. 


APPALACHIAN 
COALS, INC. 


TRANSPORTATION BUILDING, CINCINNATI, OHIO 
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Development of Regulators and Pressure 
Regulation 


(Continued from page 94) 





Chaplin-Fulton Installation, 1932 


day may cause excessive drop in 
pressure at some distance from the 
station. To overcome this, automatic 
loaders may be attached to existing 
governors. This attachment increases 
the pressure during peak hours and 
reduces to normal after the peak. 
Another method, and one that will 
accomplish the same results, is to 
connect the governor pressure pipe 
{o a main some distance from the 
station. This takes advantage of the 


loss in pressure between the station 
and the point of connection of the 
pressure pipe thus raising — the 
pressure at the station until the load 
has dropped off when the pressure 
again returns to normal. _ 
Expanding use of gas in homes 
and factories and improvement in 
designs of appliances with all their 
automatic features calls for closer 
regulation of gas pressure. It may 
be an ice box consuming one or two 





Emco Low Pressure Balanced Valve Regulator and Nordstrom Lubricated Plug 
Valves Used in Connection with Oil Fogging Apparatus. 
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feet per hour or a power plant, withi 
several hundred thousand hourly de- 


mand. Whatever the requirements, 

manufacturers have provided us 

with a dependable regulator. 
—_——__+}+_____ 


Utilization of Propane 
and Butane 


(Continued from page 72) 


Since its erection in 1928, this in- 
stallation has proven very satisfac 
tory. No difficulties in appliance op- 
eration have been experienced and 
during the plant’s operation excel- 
lent results have been obtained. The 
cost of this installation was under 
$50,000 and it provides a gas reserve 
equivalent to 13,900 M cu. ft. of nat- 
ural gas. 

Cracking or reforming butane or 
propane offers an additional means 
of meeting peak loads. Inasmuch as 
the calorific value, specific gravities 
and chemical composition of the gas 
obtained in this manner can be varied 
within a wide range, it possesses a 
high degree of flexibility. 

The processes can be divided into 
three classes: 

(a) Straight cracking. 

(b) Reforming through incandescent 

bed of coke. 

(c) Continuous catalytic processes. 
(Usually combined ‘cracking and 
water gas reaction, employing 
steam.) _ 

Uninterrupted service is one of 
the prime requisites of good gas ser- 
vice. The probability of a break in 
transmission lines is, while remote, 
ever present. 

The supply of gas required in such 
a case is in reality a special peak load 
problem. Where peak load equip- 
ment is installed the cost of provid- 
ing additional capacity to care for 
such an emergency is not excessive. 

To store sufficient finished gas to 
meet such a demand is apt to result 
in excessive investment costs. The 
cost of gas storage will vary, depend- 
ing upon whether low or high pres- 
sure storage is used, as well as the 
size of holders. The cost per M will 
range from $60.00 to $120.00. Bu- 
tane and propane, on account of their 
high thermal value and the fact that 
they can be stored in a liquid state, 
occupy but 1/136th (in the case of 
butane) of the volume that the ther- 
mal equivalent of natural gas of 1100 
B.t.u. at 75 lbs. gauge would occupy. 
Consequently, the cost of storage for 
the butane equivalent of 1 M cu. ft. 
of natural gas is approximately $.90 
as compared to the figures given 
above. It is, therefore, quite apparent 
that for reserve standby use, butane 
and propane offer distinct economies. 


MODEL “Vv” 
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AKING GAS the perfect cooking 
fuel, means that the oven must 
be under perfect control. 


Robertshaw realized that, fourteen 
years ago in the creation of the first 
Robertshaw automatic oven control 
for gas ranges. 


Ever since that time, the Robertshaw 
has made consistent progress in both 
design and performance. Nearly two 
million women now depend on the 
Robertshaw. The current Robertshaw 
advertisements in The Saturday 
Evening Post are carrying the 
Robertshaw story into nearly three 
million above-average homes. 


The Robertshaw is a real force in gas 
range salesmanship — be sure you 
tie up with the Robertshaw campaign. 


ROBERTSHAW 
THERMOSTAT COMPANY 


Youngwood, Pa. 


MODEL “BY” 
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By J. F. QUINN 


Supervisor, Industrial Gas 
Sales, The Brooklyn 
Union Gas Company 


HE word “gas” appears me ¢ t 

to have been used first : ee 

about 1609 by a Flemish - BH, Re =f 
chemist, Van-Helmont, who : Pa ee | 
probably derived it from the _s 7 ie RS 
Flemish word meaning spirit. j | % 
The use of combustible gas, es comer 
however, was known long. be- ee i 


fore this. The Chinese as early 
as 900 AD, piped natural gas 
through bamboo tubes and used 
it for lighting.: The first record 
of coal gas is in the writings of 
John Clayton, a Yorkshire Min- 
ister, who between 1660 and 
1670 distilled coal. He de- 
scribed the gas as a “black oil” 
obtained by heating coal but 
made no practical use of his 
discovery. 

It remained for William 
Murdock, a Scotch Engineer, to 
make practical applications of 
these discoveries. In 1792, he 
distilled coal in an iron retort, 
using some 70 feet of copper 
and tin pipes, lighted his home 
in in Cornwall with coal gas. 

He also, lighted a Soho Foun- 
dry (where the first steam en- 
gine was developed) with gas. 

The first patent for the mak- 
ing of gas was obtained by 
Philippe Lebon of Paris in 1799, All 
of these men were scientists and 
engineers. 

The first promoter in the gas busi- 
ness was Frederick Albert Windsor, 
a German. He learned what he 
could from Philippe Lebon, then 
went to London in 1804 and obtained 
the first English patents for the 
manufacture of gas. By his lectures 
and demonstrations, he did much to 
overcome public prejudice. In 1807, 
he lighted Pall Mall in London with 
coal gas. This was the first suc- 
cessful public street lighting. The 
charter for the first gas company 
known as the London and Westmin- 
ster Gas Light & Coke Company was 
granted to Windsor, and others in 
1812. Therefore, Windsor was the 
man with the first vision of the fu- 
ture of the gas industry. 

There are claims of early experi- 
ments with gas lighting in Philadel- 
phia in 1796, and in Richmond in 
1803. It is generally conceded, 
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History of Industrial Gas Utilization 


The Use of Gas for Industrial Purposes Is Growing A;ace. 


however, that gas was really intro- 
duced in this country by David Mel- 
ville, who lighted his home in New- 
port, R. I., with gas in 1806. The 
first gas company in the U. S. was 
organized in Baltimore, Md., by 
Rembrandt Peale in 1816. 


Natural Gas in Industry 


Natural gas was used in industry 
far beyond the dim years of first au- 
thentic history, and so no date can 
be set for its introduction as an in- 
dustrial fuel. To that venerable race, 
the Chinese, must go the credit for 
its first industrial utilization along 
with their discovery of gunpowder 
and the art of cooking food. How they 
found it no one knows, but they had 
been using it for centuries when a 
missionary, in 1833, told how they 
brought it to their salt works through 
bamboo pipes, and how they tipped 
the burners under their salt solution 
evaporators with earthenware to 
prevent their burning off. 


The ancient Persians and Greeks 
worshipped the ignited seepings of 
natural gas as a god of fire. More 
recent people, even our own, as late 
as 1821, beheld it first in awe, then 
as a curiosity, and later as a nui- 
sance. Its first production in com- 
mercial quantities came about purely 
as an accident wher gas instead of 
expected oil was struck on several 
occasions. It was considered as a 
necessary evil encountered in oil 
drilling, except in some cases where 
it was turned into steam lines when 
its pressure was higher than the 
steam pressure the field boilers could 
develop. 

In 1820, a salt works near Pitts- 
burgh, while drilling for salt water, 
struck natural gas which, igniting ac- 
cidentally, burned down the plant. 
The well was plugged—a failure. 
It’s all in the point of view; today 
it’s a disappointment when gas drill- 
ers strike salt water. 

Not only was the discovery of na- 
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tural gas both accidental and inci- 
dental; it was also premature. It 
came before there were any known 
means of capturing and retaining its 

igantic force. 
nections were available for holding 
back “rock” ‘pressures that some- 
times exceeded a thousand pounds 


per square inch, so that, when a 
“gasser” of such a magnitude was 


turned in, this precious commodity of 
nature was allowed to blow off into 
the atmosphere until the pressure 
was relieved to a controllable amount. 























Vulcan Gas-fired Coffee ‘Measles, 1892—a 
Modest Beginning. 


The first industrial use of natural 
gas came in the early seventies when 
several steel companies began drill- 
ing for gas on their own account and 
piping it to their own plants. It was 
used for wrought iron puddling, steei 
heating, steam generation, and for 
melting glass. The crudest possible 
method of application was in vogue. 
The gas was merely introduced from 
the plain pipe ends, with little or no 
thought to the control of air. Be- 
cause there were still no means for 
contro!ling pressures, the surplus was 
burned into the air over week end 
shut-down . periods, and it is no 
wonder that furnaces were kept hot 
continuously and that steam boilers 
were allowed to blow off excess 
steam pressure instead of shutting off 
the gas. 

This appalling squandering of a 
valuable natural resource not only 
resulted in rapid depletion of nearby 
pools of natural gas, but led to waste- 
ful habits among industrial operators, 
that prevailed for years, and is still 
encountered at times. 

Some gas producing companies 
were formed and immediate demands 
were made upon them, not only by 
the industrial plants whose own sup- 
ply was becoming depleted, but by 
others who were anxious to burn gas 
because of its economy and ease of 
application. Large gas measure- 
ment devices being unknown, gas 
companies supplied those plants on 
a flat monthly charge based on the 
number and size of outlets. ‘This 
method of payment obviously in 
duced a continuation of wastetul 
utilization resulting in a rapid deple- 
tion of gas companies’ holdings. 





No fittings or con- ° 


But here, necessity, under duress, 
gave birth to invention, and the gas 
meter and gas regulator came into use. 
Thus, an entirely new situation ap- 
peared. Industrial consumers 
found they could no longer burn gas 
needlessly and maintain economy. “At 
the same time the surviving gas com- 
panies were rescued from bankruptcy. 

About the beginning of 1900 the 
gas fields close to the industrial mar- 
ket began to show signs of depletion, 
which manifested itself in low pres- 
sures in cold weather. The well 
pressures were depended upon to 
send the gas to its destination and 
these pressures began to drop. Gas 
rates increased due to extra operat- 
ing costs and gas companies began to 
advise—even to advertise the fact— 
that preparations should be made to 
enable the use of some standby fuel. 
Gas utilities in some cases during 
cold weather were forced to curtail 
service to industrial plants in order 
to maintain domestic supply. Hence, 
industrial consumers rapidly _ lost 
faith in natural gas stability and the 
result was a serious loss of this class 
of business. 

Meanwhile, natural gas producers 
began widening their circle-of drill- 
ing operations to include pools far- 
ther removed from their markets. 
Transmission lines were increased 
gradually until the present day set- 
up of transmission lines hundreds of 
miles in length, with compressing 
stations at strategic points both to 


gas 


draw gas from widely distributed 
fields and to send it through the 


arge transmission arteries to distant 


markets, was evolved. 
Owners of gas holdings in many 
other sections of the United States, 


who had deemed their holdings use- 
less because of their distance from 
industrial and thick!y populated cen- 
ters, suddenly realized the opportun- 


ity awaiting them, and large high 
pressure transmission lines began 
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shooting cross-country in all direc- 
tions from the largest known pools. 
In addition, large scale prospecting 
was begun, which opened up many 





P Plier 
“Tittle Giant” Melting Furnace, 1899. 


other previously unsuspected fields. 
With equal suddenness, the entire 


aspect of the gas industry was 
changed. Gas companies found 


themselves possessed of almost un- 
imaginable reserves of natural gas, 
but with a market that had turned its 
back. The reputation of instability 
had taken deadly hold. Moreover, 
natural gas rates were increased due 
to the higher operating costs of long 
distance transmission. 

The natural gas industry found it- 
self in a completely reversed posi- 
tion. Instead of industrial fuel con- 
sumers coming to gas companies for 
service, the latter found they had to 
go out and sel] their service—a thing 





heretofore unheard of. Something 
new—industrial gas sales depart- 
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ments—were beginning to appear in 
gas company organizations. 

Simultaneously new gas burning 
appliances, designed to produce high 
combustion efficiencies to offset in- 
creased cost of gas, began to spring 
up like mushrooms. Companies 
were organized solely for the manu- 
facture of industrial gas burners and 
heating appliances. 

Gas companies now have come to 
realize that they possess something 
more than a mere fuel. Researches 
have proven that entirely new indus- 
trial processes could be adopted us- 
ing gas fuel, where, an account of its 
adaptability to controlled tempera- 
tures in all ranges, and its chemical 
nature, undreamed of short cuts and 
economies were possible in the keen 
competition of our ultra-rapid scien- 
tific growth. Thus gas has become, 
instead of a mere fuel, an entirely 
new tool, combining heat and chem- 
istry to assist a reborn metallurgy, 
both ferrous and non-ferrous, and 
simplifying and improving heating 
operations in every other ‘industrial 
branch. 

The advent of lightweight refrac- 
tories, new and improved gas burn- 
ing equipment, and developments in 
the science of heat applications have 


Recording control instrument room in left 
Natural gas-fueled. 


helped to place gas above the com- 
petitive stratum of cruder fuels. 
Industrial rehabilitation holds a 
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The earliest record of the gas en- 
gine was that of the (Lenoir) inven- 
tion in the year of 1863-1864. Gas 
engines for developing power began 
to be used very extensively in this 
early period of the gas industry. But, 
shortly after the above date, an im- 
portant departure in gas utilization 
took place. 

In 1869 George Machlet arrived 
in this country and established him- 
self in the same class of business at 
which he worked in Germany. This 
had to- do with the supplying of 
gauges, saws and other equipment to 


manufacturing jewelers. The high 
grade of workmanship of George 
Machlet attracted the attention ‘of 
E. P. Reichhelm, who at that 
time was with a jewelry supply 
house. Mr. Machlet revealed the 
fact that he believed he had a sys- 


with Eclipse Fuel Engineering 
of Partlow temperature 


control equipment. 


go'den future for an awakened and 
rejuvenated natural gas industry. 





Gehnrich direct heated Tempering Oven equipped with Robertshaw temperature 
control. 


tem of burning gas which would be 
far superior to the Bunsen flame 
then being used. Mr. Reichhelm real- 
ized the possibility of the positive 
pressure air system advocated by 
Mr. Machlet and proposed that Mr. 
Machlet build a working model. 
Hence, the birth of industrial gas 
equipment and the eventual result 
was the “first little giant melter.” 
But, many difficulties had to be 
overcome and many disappointments 
forgotten in their efforts to introduce 


this new development; however, it 
gradually gained a foot-hold and was 


adopted by large jewelers where 
their experience taught them that it 
was not a flame burning some three 
or four feet out of a small furnace 
which melted the alloy but a correct 
mixture of gas and air burning 
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where it was intended; that is, under 
and around the crucible. 

As a result of the above, the Amer- 
ican Gas Furnace Company of Eliza- 
beth, N. J., was incorporated under 
that name January 1, 1887 under the 
laws of New Jersey. From this time 
on, the growth of the company was 
rather rapid. Equipment was first 
supplied to the U. S. Assay Office 
for their work which lead to the 
adoption of furnace melters and as- 
say muffle furnaces by the Philadel- 
phia mint and then by many others 
of the U. S. Mints. 


Wide Variety of Equipment Built 


With the passing of the years this 
company built, in addition to melter 
and muffle furnaces, boiling out fur- 
naces, blow pipes, burners, scorify- 
ing melters, assay furnaces, brazing 
equipment, blowers, etc. More and 
varied equipment was supplied for 
industries fabricating parts from 
iron and steel. Oven furnaces were 
built to order, so that today more 
than 100 different sizes and styles of 
oven furnaces can be had. Forges, 
soft metal melting furnaces, lead 
hardening furnaces, cyanide harden- 
ing furnaces, carburizing machines 
and heating machines in a great 
variety of sizes and styles were built. 

Developments along other lines 
have been more or less parallel. The 
roller conveyor heating machine was 
built in 1901 and was very clearly the 
forerunner of the present day roller 
conveyor heating machine. Jn this 
machine, the flexible conveyor may 
be used where desired for’ the heat 
treatment of small parts. 

Mr. Machlet of the American Gas 
Furnace Company has done consid- 
erable pioneering work in the nitrid- 
ing of steel and again very recently 
he has developed a process known as 
“Nicarbe.” It is a combination of 
nitriding and carburizing and will be 
beneficial in the heat treating of steel 
and particularly in the hardware in- 
dustry. In addition to it giving a 
hard surface it is hoped that it will 
be rust resisting. 

Standard industrial gas equipment 
dates back to the early 1900’s with 
H. I.. Doherty improved gas burners 
and appliances in the testing labora- 
tory of the Denver Gas Company. 
The outgrowth of this activity was 
the organization of the Improved 
Appliance Company in Denver, for 
the manufacture of this equipment. 
This company later moved to Brook- 
lyn, N. Y., and joined with the Com- 
bustion Utilities Corporation. Some 
of the equipment manufactured by 
them, such as the tile burners, was 
added to the standard line. When 
the Surface Combustion Company 


was added to the group the standard 
line was further augmented by the 
Surface Combustion standard fur- 
naces, some of which had been built 
by the Standard Fuel Engineering 
Company for the Surface Combus- 
tion Company using Surface Com- 
bustion burner equipment. When 
the factories were consolidated in To- 
ledo, these furnaces were redesigned 
and are now all manufactured by the 
Surface Combustion Company. 

From this time on, high speed 
steel hardening furnaces, potato chip 
furnaces, varnish fires, direct gas 
fired air heaters were manufactured. 
and up to this period the direct gas- 
fired air heater was of the pull 
through type, i.e., operated with fan 
at the heater outlet. The new Sur- 
face Combustion heater operates with 
a fan at the inlet; a distinct improve- 
ment in that the fan handles much 
cooler air than at the heater outlet. 
Consequently, it may be smaller and 
requires less power. 

In 1931 the development of dif- 
fusion combustion and its applica- 
tion to forging took place. 

On or about 1911 the first work on 
the scientific combustion of gas in the 
high pressure field was started. This 
led to a train of events which re- 
sulted in the creation of the Surface 
Combustion Company; the first of 
the so-called appliance manufacturers 
to deal with high temperature ap- 
paratus. 


Gas Fired Steam Boilers 


William Kane was a pioneer in 
bringing to the attention of the pub- 
lic what could be done with gas fuel 
both in generating steam and fur- 
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nishing hot water. His first boiler 
for generating steam with gas fuel 
was exhibited in 1896 and his first 
patent was allowed in March 14, 
1899. His long experience in con- 
nection with the gas business con- 
vinced him that there was a field for 
the introduction of gas fuel to gen- 
erate steam under certain conditions. 
In the beginning he was discouraged 
by managers of gas companies and it 
took nine years to convince them that 
it was feasible! Now industrial gas 
fired steam boilers are used exten- 
sively throughout the United States, 
Canada, South America and West 
Indies. 


Vigorous Boiler Growth 


The Kane boiler of today differs 
greatly in appearance from the early 
1896 model. However, the internal 
arrangement of the boiler proper is 
still the same. The Kane boiler em- 
bodies the vertical fire tube type of 
construction. It is unique in that the 
shell acts as heating surface as well 
as the tubes. Thus, every inch of 
the boiler is a steam maker. Origi= 
nally a fulcrum type of gas control 
was used on all Kane gas fired boil- 
ers, but since 1927 boilers have been 
equipped with patented double dia- 
phragm gas control such as are used 
on the “Ofeldt” boilers. Also, a com- 
bination water regulator and low 
water gas cut-off has been included 
as standard equipment on all boilers 
from 7 to 30 H.P. inclusive. 

In 1922 the business of the Kane 
Manufacturing Company was taken 
over by Mr. Frederick K. Mears, 
and was carried on under their lead- 
ership, and in 1925 the Ofeldt Gas 
Fired Boiler Company of Nyack, N. 
Y. (formerly F. W. Ofeldt & Sons) 
was acquired by the William Kane 
Manufacturing Company, at which 
time the name was changed to Mears- 
Kane-Ofeldt, Inc. There has been 
no marked change in the construc- 
tion or outward appearance of the 
Ofeldt boiler. The difference be- 
tween this type and the Kane is that 
the Ofeldt boiler is of the water tube 
type, and a rapid steamer. Steam 
pressure is raised within four min- 
utes after lighting the burner and 
this type of boiler is especially 
adapted for light steaming applica- 
tion and intermittent work. 

In 1929 Mears-Kane-Ofeldt Com- 
pany developed an automatic boiler 
feed unit which economically and 
automatically feeds water to boilers. 
This unit not only pumps feed 
water against high boiler pressure 
and maintains constant water level, 
but it also returns condensation to 
the boiler to supply make-up water 
as required. This unit is electrically 
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operated and automatically con- 
trolled, thus assuring a _ constant 
water level without fluctuation of 
steam pressure. 


production era, following the World 
War period, that the Mutual Factory 
Insurance Company made extensive 
research and determined that the real 
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Chart 1—Industrial Gas Sales: Manufactured Gas 


Up to about 1895 little or no at- 
tention was given to the design of 
ovens best adapted for the japanning 
processes, i. ‘e., drying finishes, 
which evaporate in inflammable sol- 
vent. The old type of brick oven 
with coal fired salamander in one cor- 
ner was considered good enough and 
probably was, what with the limited 
production and slow baking then in 
vogue. 

The Gehnrich Oven Company, pio- 
neers in the application of gas to in- 
dustrial oven processes, developed 
features of construction which revo- 
lutionized baking methods and to- 
day are universally accepted as stand- 
ards. They were the first to adapt 
insulated sectional steel panel type 
oven construction, indirect method of 
gas heating, fresh air circulation and 
floor exhaust systems. The indirect 
gas radiator system improved the 
oven construction by providing a 
clean heating source and eliminated 
the high temperature radiance inher- 
ent in direct burners. With an indi- 
rect system it was found possible to 
bake light color enamels without dis- 
coloration. This indirect system has 
been improved periodically, until to- 
day it incorporates the recuperative 
heating principle, heating the intake 
fresh air by the outgoing gas there- 
by effecting more efficient transfer 
of available fuel heat to baking 
space and also providing a means for 
adjusting the distribution of tem- 
perature for uniformity in the top 
and floor of the oven. From the 
standpoint of safety, the indirect 
radiator design improved conditions 
by removing the flame from the bak- 
ing space. 

About 1910 the ovens were also 
equipped with floor exhaust; recog- 
nizing that some of the solvent vapors 
were heavier than air and had to be 
exhausted at the floor level. It was 
not, however, until the high speed 





key to safety in the japanning proc- 
esses was the dilution of the solvent 
vapors to a concentration below the 
explosive limit, and established that, 
“from the explosion standpoint, it 
makes no essential difference whether 
the oven is heated by gas, fuel oil, 
electricity or other methods”—in- 
ternal or external. This put at rest 
the claims of any competing heating 
medium. Today this type of indirect 
radiator gas heated oven has the com- 
plete approval of the underwriters 
for japanning. It is equipped with 
positive exhaust fan and “ Gehnrich 
interlocking safety equipment,” 
which not only insures adequate ven- 
tilation to keep the solvent concen- 
tration below the explosive limits, but 
interlocks the fuel supply so that heat 
is available only after adequate ven- 
tilation has been established. In the 
early days, the gas fuel engineer- had 
to grope considerably in the dark as 
to whether it would be advantageous 
to put the product in direct fired at- 
mospheres at low temperatures. 
These fears have all been eliminated, 
for today it is a known fact that, for 
various reasons, a great many of the 
low temperature processes must be 
fired by the indirect heating method. 
For a great number of these proc- 
esses, the indirect air heater which 
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was developed by the Gehnrich Oven 
Company is used. In fact, the ovens 
and air heaters produced by this 
manufacturer are used extensively in 
various manufacturing plants for the 
processing of japanning, enamelling, 
core baking, baking of armatures, 
electrical insulating, varnishes, dry- 
ing of chemicals, low temperature 
heat treating, such as annealing of 
glass or aluminum and all manufac- 
turing processes requiring tempera- 
tures up to 1000° F. Recently this 
indirect heated oven was introduced 
in the wire coating industry where 
substantial savings have been shown. 

The early history of the Standard 
Gas Equipment Corporation with in- 
dustrial gas development appears to 
have started about 1890. William M. 
Crane Company at that time con- 
nected with the Gibbons Superheat- 
ing Company and later the Standard 
Gas Equipment Corporation ob- 
tained certain patents for hotel 
ranges, broilers and various other 
unique industrial gas appliances. It 
is interesting to mention the prog- 
ress made, particularly in the hotel 
and restaurant field by this company. 

Another of the pioneers was G. 
S. Blodgett Company, Inc., who in 
the early days built tray type ovens 
for the food, foundry and chemical 
industries using wood and solid fuel 
and later, as the result of research, 
converted and developed their ovens 
to burn gas. 

It would hardly be fair to write 
this article without referring to some 
work done by the scientific instru- 
ment manufacturers who have lent 
considerable ingenuity in the devel- 
oping of scientific instruments for 
automatic temperature and furnace 
atmosphere control. As early as 
1899, the Robertshaw Thermostat 
Company developed a thermostat for 
hot water heaters. Considerable 
progress has been made from that 
time on, from the simple thermostat 
used in water heating or on coffee 
urns to temperature controllers on 
continuous conveyor type gas heated 
equipment. ‘ 
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The history of early gas appliances 
and what they looked like or how 
well they served their purpose can- 
not be ascertained except by consult- 
ing some of the pioneer gas men. 
Usually the demand for an appli- 
ance to fill a given function was cre- 
ated by the early gas salesman, who 
after selling the customer on the 
idea had to further exercise his in- 
genuity and devise some means of 
accomplishing the desired result. If 
the device was successful, it was an 
easy matter to convince all the other 
merchants in the same locality of its 
desirability. Typical of this work 
was a book published in 1904 by 
James H. Walker of the Milwaukee 
Gas Light Company of Milwaukee, 
Wis. When one reads this book 
which was titled “Facts  Relat- 
ing to the use of Gas for Manufac- 
turing Purposes,” at this late date, he 
cannot help but give due credit to Mr. 
Walker for being at least fifteen to 
twenty years ahead of his time, for 
a number of his applications are ac- 
cepted in practice today. 

About 1908 most all of the appli- 
ances were of the atmospheric type 
using gas at low pressure and indi- 
rect air from the atmosphere. Be- 
tween 1907 and 1910 came two dis- 
tinct changes: First, two or more 
manufacturers of appliances placed 
their products at the disposal of the 
gas industry; second, the blast 
burner, using air and gas under pres- 
sure made its appearance. It was this 
latter burner which paved the way for 
the introduction of gas into a much 
wider field than it had enjoyed here- 
tofore. Up to this time there was 
little or no attempt made to push gas 
into the high temperature field and 
conversely no appliances to assist in 
its invasion. 

While the manufacturers of In- 
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Chart 3—Growth of Manufactured Gas Sales in U. S. 


dustrial Gas equipment carried on 
carly pioneering for the gas industry 
there were several large gas utility 
companies throughout the country 
who had to do considerable pioneer- 
ing themselves, and as a result of 
their work the information was 
made known to manufacturers so that 
equipment could be properly designed, 
built and operated economically. 

It is interesting to note that the 
United Gas Improvement Company, 
in Philadelphia, Pa., in 1911, sold 
188,855,400 cubic feet of gas for the 
developing of power by gas engines. 


American Gas Association 
Statistics 


It is rather unfortunate but indus- 
trial gas statistics until very recently 
had not been collected and co-ordi- 
nated. 

Chart No. 1 indicates industrial 

gas sales in the manu- 





factured gas _ industry 
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Chart 4--Growth of Natural Gas Sales in U. S. 


manufactured gas dis- 
tribution to natural and 


mixed gas. This will be evidenced 
by a chart to follow. 

Chart No. 2 indicates industrial 
gas sales in the natural gas industry. 
The loss from 1929-1931 is not so 
apparent. This qualifies my previous 
statement with reference to manu- 
factured gas utilities changing over 
to natural gas. From that point on 
to 1933, the industrial gas sales are 
apparently on the increase. The gas 
utility is as good a barometer for 
business conditions throughout the 
country as I know af. From all in- 
dications the lowest ebb of the 
world’s depression has been arrived 
at and we are now climbing the lad- 
der once again. The future never 
looked brighter for industrial gas 
sales in both the manufactured and 
natural gas territories than it does to- 
day. 

Chart No. 3 is an _ interesting 
graph, in that it shows the growth of 
the manufactured gas sales in the 
United States. It indicates that in 
or about 1816, gas was first used 
for lighting and apparently kept 
rather constant until about 1863 or 
during the Civil War. About 1882, 
they began to use it for central elec- 
tric power generation. Again in 
1885, cooking and room heating was 
added and the sales increased to a 
very large extent for the next ten 
years. In 1915, gas for house heat- 
ing was accepted by the public at 
large in the manufactured gas: in- 
dustry which is evidenced by the in- 
crease in gas sales. A more recent 


development was in 1926, when re- 
frigeration was added to the’ gas 
sales. 

Chart No. 4 indicates the growth 
of the natural gas sales in the United 
Statistics do not: go beyond 
(Continued on page 142) 


States. 
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You'll find Q-SEAL better than other sealing compounds— 
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metal, withstands high pressures and temperatures, prevents 
corrosion and ‘‘frozen joints,’’ stays in uniform suspension, 
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The Quigley Refractory Gun 


Applies premixed plastic refrac- 
tory materials for repairs and 
maintenance of refractory struc- 
tures and surfaces. It shoots the 
mixed material at high velocity 
so that it will fill all crevices and 
will stick to a hot or cold wall or 
arch. A ruggedly built item of 
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In Gas Plants, the Quigley Gun is 
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Resurface and repair Retorts and Furnace 
walls 

Repair Baffles, and Build new Baffles 

Fill Cracks or Holes 

Repair Coke Oven Jamb Joints 


Gas and By-Product Coke Plants have used the Quig- 
ley Refractory Gun for years with great success and 
considerable saving in labor. Can also be used for 
applying other plastic mixtures such as Porrland 
Cement and stucco if desired. 

Operates by compressed air—pressure feed 
—no suction. Capacity 2 cubic feet of re- 
fractory mixture. Ask for bulletin and list 
of users. 
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A NOTHER scoop for Estate. An import- 
ant improvement which gives those out-of- 
date ranges in consumers’ homes another 
shove toward the junk pile. 


Just a gentle pressure on the convenient lever 
brings both oven racks out, no matter how 
heavily loaded. By the same means, the racks 
are returned to their normal position. Hence, 
no more burned fingers from handling hot 
oven racks. 


The range in the picture is the 500 Series 
Estate—sales leader of the 1934 Estate line. 


THE ESTATE STOVE 
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ESTATE LEVERACKS 


Other new features include: roller-sliding 
broiler and utensil drawers; new Hinge- 
Slide Top Cover (can be used in 4 different 
positions); improved, highly-efficient ring- 
type burner; increased size (width of range, 
3914”); Time Control and automatic oven 
lighting (at extra charge); recipe card file; 
new finishes (white with black trim; ivory 
with black trim; ivory with tan trim). 


Keep in step with Estate, and you’re in step 
with the times. Write for new catalogue— 
No. 95. 


CO., Hamilton, Ohio 


2 Warehouse stocks in New York, Boston, New Orleans, Dallas, 
Minneapolis, San Francisco, Los Angeles, Portland (Ore.). 
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Some Early History 


of Domestic 


Gas Appliances 


Gas Ranges 


OLUME production of gas 
ranges started in the United 
State in the early part of 1880. 


At that time gas was becoming wide- 








Eagle Gas Stove, 1864 


ly recognized as the ideal fuel for 
cooking, and gas companies became 
very active in promoting the use of 
the gas stove in the home. 

Records show that the Eagle Gas 
Stove Works, New York, N. Y., an- 
nounced a gas stove in August 18064. 
The illustration show that it was lit- 
tle more than a gas plate. 

In July 1867, Dr. Musgrove’s 
Cooking Stove was put on the mar- 
ket. In August 1867, the Etna com- 
bined gas stove and heater was in- 
troduced; illustration shows stove 
with burner enclosed. When not be- 





Figs 3. 


Etna Gas Stove and Heater, 1867 





ing used for cooking, the heating 
drum was placed over the burner. 

In May 1877, the Retort Gas Stove 
Company, Providence, R. I., placed 
on the market a stove constructed, 
as they claimed, on an entirely new 
scientific principle. It superheated 
the gas before it was mixed with air. 

In the September 17, 1877 issue 
of the JoURNAL appears the follow- 
ing editorial: 

“So strong-is the popular demand 
for gas as a fuel, that the manufac- 
ture of gas stoves is fast becoming 
one of the industries of the country. 
It needs but the cordial and sympa- 
thetic co-operation of the manufac- 
turers of gas to work a common 
good to all concerned. When the 








Gas Range 52 Years in Continuous Serv- 
ice in Philadelphia, Pa. Removed March, 
1933. 





Dr. Margrave’s Gas Stove, 1867. 


gas stove manufacturer, the gas com- 
pany, and the people are hand in 
hand in their efforts to bring about 
the use of gas as a fuel, then will be 
realized what should have existed 
long since—the economical and effec- 
tive transportation of light and heat 
to every house within the reach of a 
gas main.” 

In February 1879, W. Goodman & 
Co., Philadelphia, Pa., produced one 
of the first gas ranges, designed spe- 
cially for hotel and restaurant uses. 
On October 16, 1879, Mr. Goodman 
read a paper before the Seventh An- 
nual meeting of the American Gas 
Light Association on the economy of 
gas as a fuel for cooking purposes, 








in which was included a record of 
tests on boiling water over,a flame 
composed of different proportions of 
gas and air. The chart is one of 





Retort Gas Stove, 1877. 
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Retort Gas Stove Eo.; 1882. 
the earliest of its kind and is shown 
herewith. . 

During 1879 and 1880 there was a 
great deal of discussion on the sale 
of gas stoves. The following letter 
from Mr. Frederic Egner, Engineer, 
City Gas Light Co., Norfolk, Va., is 
interesting : 

Norfolk, Va., 
June 18, 1880 
Mr. Editor:— 

Having read with interest ail that has 
been said of late in your Journal in rela- 
tion to gas stoves, permit me to add my 
mite to that subject, and thus, perhaps, 
encourage others to do as we have done. 

The gas company here, induced by their 
energetic president, rented and stocked a 
store with all kinds of gas cooking and 
heating apparatus and intend to add a 
gas engine. The public were—and are 
still—invited by liberal advertising to visit 





No. 9.—“* Economy” Gas Ranges 


Manufactured by American Meter Co., 1881. 


the store and inspect the stoves, burners, 
etc. Callers are received coith every at- 
tention, and the stoves exhibited and ex- 
plained whike in actual operation. Re- 
sponsible parties desiring to try a stove 
are supplied with any one which they may 
select, and the same ts put up and left 
for trial, free of all charge, for thirty 
days, at the end of which time, if not sat- 
isfactory, they may be returned; and al- 
though the stove is in operation nearly 
four months now, and quite a number 
of stoves have been taken, none have ever 
been returned except a few. which were 
returned to be exchanged for stoves of a 
larger sige. 

Hoping this may be of interest to your 
readers, and encourage any timid ones, of 
which you speak in your editorial of the 
16th inst., I remain 

Yours truly, 
FREDERIC EGNER, 
Engineer City Gas Light Co. 

In May 1882, Capt. W. H. White, 
Philadelphia, Pa., in discussing the 
sale of gas stoves, at the Seventh An- 
nual Meeting of the Western Gas 
Association, held in Chicago, stated 
as follows: 


“My experience has taught me 
that it is the hardest thing in the 
world to make gas men believe that 


gas stoves really amount to any- 
thing. One would suppose that there 


must be an antagonism existing be- 
tween them. When the official re- 
ceives a stove for the purpose of ex- 
hibition, he generally stows it away 
in the dampest and most obscure cor- 
ner of his office, allows rust and 
mould to accumulate upon it until it 
becomes almost unrecognizable, and 
then calmly points to it with a finger 
of pride and tells his consumer that 
it is an elegant thing—that he ought 
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Shel-on Gas Stoze Co., 1883. 


to have one in his house. And yet 
in ninety-nine cases out of a hundred 
those who are most concerned in the 
introduction and extended sales of 
stoves — viz., gas manufacturers — 
have never even thought it worth 
their while to have them put up in 
their own residences. But they are 
always ready to sell the article to 
somebody else. When one wishes to 
dispose of any commodity of that 
nature, he should first understand it 
—become fully possessed of its mer- 
its from actual experience; and he 
will then be in a position to tell oth- 
ers all about it. 
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HOTEL GAS COOKING STOVE, No. 12. 


First Goodwin Hotel Range, 1879. 
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Hotel Range de- 
signed by Prof. 
T. S. C. Lowe im 
1884. 

Note the tubular 
Water Heater 
forming a_ por- 
tion of the flue. 
In case the heat 
in the flue gases 
was not sufficient 
to heat the de- 
sired quantity of 








water, provision 

——_ ‘nl | jll was made for an 
inl wt ‘ auxiliary ring 
ar burner to make 


up the deficit. 


on 
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ome years ago I took a gas stove 
home, but found its introduction 
strenuously opposed by the cook, she 
doubtless reasoning that if so con- 
venient an article was brought into 
the household her services would no 
longer be regarded as indispensable. 
This difficulty overcome, the stove 
was given a thorough trial, and it is 
almost needless to add, proved an 
unequivocal success; it performed to 
the satisfaction of everybody, the 
cook especially. 

“When a consumer is making in- 
quiries in regard to the purchase of 
a gas stove, I always find that one 


‘Have 
And if 


of the first questions asked is, 
you ever tried one of them?’ 
you can answer that you have, you 
very seldom have any trouble in 
making a sale.” 

The seed that grew into American 
Stove Company was planted in Sep- 
tember, 1881, when 
Charles A. and Louis Stockstrom 
started in business together to make 
gasoline stoves. It was not known as 
American Stove Company then but 
the two pioneers who nurtured the 
young plant are still its guiding spir- 
its after more than half a century of 
active direction. 











THE FOLLOWING TABLE OF COMPARISON BETWEEN COST OF COOKING BY COAL AND GAS IS THE RESULT 
OF ACTUAL TESTS MADE BY US. 








RECORD OF PEERLESS COAL RANGE, No. 8. 












| Weight | Leas, 
How |— —_———— . 
ARTICLE. Cooked | Before | After per Time 
Cooking (| Cooking cent.| 
Blwe Fish......... Baked | 3 Ibs. 2 Ibe. 1 oz, 32 | 3im. 
Rib of Beef. -| Roasted, Q9lbs.7 uz. | 6 Ibs. 8 oz, 32 Lb. 37m. 
Chicken..........,| Roasted 3 Ibs. 2 Ibe. 2 oz. 30 | 1b. 6m.) 
Boef Steak........ Broiled | 1ib.202. | 134 o2. 25 1m. 
Lamb Chops. ...... Broiled | 1lb. los. | 11 oz. 12m. 
Sweet Potatoes..../ Steamed| 3lbs. 502 | 
Winte Potatoes.:..| Steamed} ibe. 802 | 
Caulifiower........| Boiled 2ibe. 10s. | 
Tomatoes... -»| Stewed 4 Ibe. | | 
-| Baked : | 5 lbs. 2 oz. | 46m. 
--| Beked | 3 lbs. 5 oz. | @ 
ie... ...++.| Baked 2 Ibe. 12 os. | 3m 





Sances for fish, beef and cauliflower. 


RECORD “OF No. ae GAS ‘STOVE. 














___ Weight ‘Loss 
How a + me — . 

Cooked. Refore After per | Time 

Cooking Cooking - cent. | 
Baked 3 Iba. % Ibs. 6 oz 35 m. 
Roasted 9 Ibs. 4 o2 7 Ibs. 11 oz. 17 1b. Sm 
Roasted 3 Ibe. 1 o2. 2 Ibs. 10 oz. 4 | 1h. 
Broiled 1b 2 of. 15 oz. 1 8 m. 
Broiled 1 Ib. 134 02. | 1 | 10m 
Steamed 3 Ibe. 5 oz. | 
Steamed 3 Ibs. 8 oz. | 
Stewed 4 Ibe. | 
Boiled 3 Tbs. 12 oz 
Baked 5 Ibe. 7 oz, ' | 7 m. 
Baked 3 Ibs. 3 oz. | Br. 
Baked 2 Ibs. 14 oz 22 m. 
Sauces, etc. 





Total time from lighting of fire until everything was ready to serve, 
hours and 40 mi roeohng Of this time 30 minutes on Sigs ¢ ee] “tna 
—. leavin; Shoure and 0 -L— actual cooking firme. Weight of 

luding | of fire, 44Ibs. At the end of the time the fire was ae 


bk goog 41 lbs, @ $5.50 per ton, 10.98 95 cents. Kindling | 


for men 
1 cent. Total 11.95 cen 


Total time from lighting of until everything was ready to serve, I 
teak a pees Consumption of gas by test meter 38 —— cost 8.17 ste. 





Saving over Coal... 





378 3.7646 per cent. 





Chart issued by Goodwin Stove Co, 1 1882. 
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From the Gay Nineties, when the 
Stockstrom brothers turned from 
making gasoline stoves to the manu- 
facture of gas ranges to today, there 
have been many developments and 
marked improvements in gas range 
development. For many of these, 
credit must be given to the Stock- 
strom brothers and the stove com- 
panies welded into one as American 
Stove Company in 1902. 

These companiés included 
Quick Meal Stove Company, 


the 


St. 


Tabular Record of Tests on Boiling Water over a Flame Composed of 
Different Proportions of Gas and Air, under Different Conditions.— 
Coal Gas, 164-Candle Power. Weight of Water, 8 Pounds. 























































































































= ai 7 ; c ge é - 
a) es 3] ea] 33 
ea | ¢| af | 38 | 82 | a8 
1879 s | 3s e | &¢ | °3 | sa] 58 
z |e s ro § | as | as 
~y es a 
‘Test No. 1—Pardt” 1 70 
gas at the rate) 2 76 
of10f.pr hour) 3 76 
Avge| 774 a ° 
Test No. 2—1 vol- 1 80 182 22.5 3.6 
ume of and 2 74 188 23 3.6 
1 of air. 3 7 138 23 3.6 
Avge] 76 136 | 22.63] 3.6 | 20 19 
Test. No. 3.—1) 1 78 134 22 3.4 
volumes of sir 2 76 136 22.25 3.5 
to | of gas. 3 76 186 | 22 7 Cea SOR 
Avge 76.6 135.3) 22.08 3.46 22.5 22 
Test No. 4—2 vol- 1 79 133 21 fs ee en 
ames of air to} 2 76 136 21.5 3.4 
1 of gas. 8 76 186 | 21.5 SS REGIS TARRORCEN 
Avge 7 135 21.3 3.32 25 25.5 
Test No. 5.—2 1-6 1 71 141 21.25 3.3 
volawes of air 2 74 138 B.B | coscoccccee| ooveones 
to 1 of gas. 3 76 136 21 3.2 
Avge, 73.66) 138.3) 21.4 3.3 26 26.1 
Test No. 6.—21-6 1 78 139 28 4.1 
volumes of cold 2 74 138 26 3.8 
air to 1 of beat- | 3 ” 138 27 3.9 
ed gas “ 
Avge 73.66) 138.33) 27 3.93 5.2 ll 
we No 7.—216) 1 74 138 27 4.0 |. 
of heated 2 “4 138 26.5 3.9 
air to 1 of heat- 3 74 138 26.75 3.9 
ed gas, 
Avge) 74 138 26.75 3.93 
Test No. 8.—21-6) 1 ™% 4 «138 26.5 3.9 |. 
vols, of heated 2 75 1387 26.25 3.8 |. 
airto } ofcold| 3 76 136 26 3.8 
sii Avge) 75 137 | 26.25] 3.83 | 7.8 12 
| J 
t 
Chart tssued by Goodwin Stove Co. 


Louis—the original company organ- 
ized by the Stockstroms—the George 
M. Clark & Company, Chicago, IIL. ; 
Dangler Stove Company, Cleveland ; 
Direct Action Stove Company, Lo- 
rain, Ohio; New Process Stove 
Company and the Reliable Stove 
Company, both of Cleveland, Ohio. 
The ranges were similar in design 
and all looked alike except in minor 








Stove Co., model. 


American 


Early 
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1934 Model Kitchen. 


features. Improvements, if they 
could be called such, consisted mainly 
in ornamental changes which had no 
bearing on efficiency. It is only in 
the last twenty years that all of the 
real practical improvements in gas 
ranges have been made. 

The first major development was 
the invention of the Red Wheel Lo- 
rain Oven Regulator in 1915 by an 
engineer of the American Stove 
Company. This was the first oven 
regulator in the field and the most 
outstanding improvement in gas 
ranges made up to that time or since. 
Time and Temperature Cooking, in- 
augurated by the Red Wheel, revolu- 
tionized cooking methods and _ for- 
ever removed guesswork and oven 
watching from the culinary art. 

The Estate Stove Company, Ham- 
ilton, Ohio, built its first Estate Gas 
Range in 1883. 

The first Estate, christened “Bi- 
jou,” was cast-iron  nickel-plated 
range bearing a profusion of decora- 
tive design. 

In 1891 the Estate Ventilated 
Oven was patented, and the princi- 
ple of this design, with material im- 
provements, is embodied in the Es- 
tate Fresh Air Oven of today. 

In 1885, George D. Roper, Rock- 
ford, Ill., designed his first gas range, 
known as the Eclipse. From that 
time a number of manufacturers be- 
gan the production of gas ranges. 
About 18 years ago the porcelain 
enamel range made its appearance, 
and we are all familiar with the 
trend since then. 


Gas Water Heating 


One of the earliest methods of 
heating water by gas was a hot wa- 
ter gas stove, made by Hunter-Keller 
& Co., New York, the latter part of 
1860. There is no record of much 
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development of gas water heating for 
several years. 

In 1883 the Sheldon Gas Stove 
Co. introduced a gas stove with a 
— back, hooked up to a 40-gallon 
tank. 





Hunter, Keller & Co., Hot Water Gas 
Stove, 1860. 




















Fig -7 ° oO 
D C 
22 
Zz 
B 
CroO>?’°—\.N. 
ik 

a wr A 4 
! $F ©) Oi | m8 We 
& a ® 









































First Patent, Instantaneous Water Heater 
—1897. 


Fig. 1—“‘A” indicates a chamber con- 
nected with a water supply pipe “B.” In 
the chamber “A” is located a valve disc 
piston head. Pipe “C” leads to the heater 
coil “D,” where water passes by branch 
pipes to hot water cocks throughout the 
building. The valve chamber “E” is con- 
nected with gas pipe “G.” Figs. 2 and 3 

show the rotary chronometer valve. 
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In 1885 the Goodman Gas Stove 
Co., Philadelphia, Pa., introduced a 
gas water heater. 

In the early part of 1890, the Jew- 
ell Circulating Hot Water Heater 
was introduced. 

In June 1897, U. S. Letters Patent 
was granted to William C. Clark for 
“new and useful improvements in 
apparatus for heating water.” The 
drawings would indicate the heater 
to be of the instantaneous type. 

In 1889 the first automatic gas 
water heater was manufactured. 
First patents were issued in 1890. 
This was the product of the Fuel 
Gas and Electric Engineering Co., 
with which Mr. Edwin Ruud was as- 
sociated. This company was a divi- 
sion of the Westinghouse Electric Sheldon Combination Gas Stove 
and Manufacturing Co., Pittsburgh, Water Heater, 1883 
Pa., and the heater was developed 
R220 ; by Mr. Ruud. He purchased the pat- 
I—Safety Hot Water Generator and Boller. ents from the Westinghouse Com- 
pany. A little later James Hay joined 
Mr. Ruud, and the first water heat- 
ers were marketed under the trade 
naine of “Pittsburgh Water Heater” 
and manufactured by The James 
Hay Co. In 1897 the Ruud Manu- 
facturing Co. was incorporated. 

In 1895 Mr. J. C. Beckfield, for- 
First Mode! ™etly associated with the Westing- 
Ruud Auto- house Co., built an automatic water 
matic Water heater. The company formed to 
Heater. manufacture water heaters was The 
Water Heater Manufacturing Co. In 
1897 its assets, patents, etc., were 
transferred to the Beckfield Water 
Heater Co., which was a little later 
called the Monarch Water Heater 
Co. Later the Monarch Company 
was taken over by the present Pitts- 
burgh Water Heater Co. All of us HEATED AIR OUTLET TO ROOM 
are familiar with the development of ri 
gas water heating in recent years. 





Goodman Gas Stove Co., 1885 





GasAogs. 


American Meter Co., 1883. 


Room Heaters tl BURNT 


The- development of gas fired, ae OUTLET 
room heaters started in the late sev- ry 
enties. An accompanying illustra- 






FRESH AIR 


Fig. 2 





First Model Pittsburgh Water Heater Co. Room Heater Designed by Prof. Lowe. Continued on page 153. 
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and 





@ @¢¢6 Goodwin Portable Room Heater, 1881. 
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The “Glenwood” 1934 Model with 





HE development of the gas range can be 
visualized by comparing the early units 


shown on the preceding pages with the present- 





“Easy Clean” Top 
equipped and “Speedlux” Burners. 


The “Estate” 1934 Model with Built-in Radio, Recipe 
* File Box Combining Time and Temperature Chart. 





1934. Model Gas 





day models shown herewith. Surely, the kitchen 
has been made beautiful and its routine carefree, 
by reason of the splendid gas ranges which are 
now available. 
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American Stove Company, 1934 Model—‘Magic Chef” 
—with Cooking Top Cover and Handy Utensil Com- 
partment. 























Roper 1934 Model—‘Air Stream’—with Two-In-One 
Oven Control (Radio Dial Type) 
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This is the speedy and 
clean, new ring-type 
burner. It has no holes to 
get clogged. Just a round 
brightly polished disc 
that produces a ring of 


clear blue flame that heats .- 


more evenly and allows 
closer regulation of heat 
than ever before. 


For complete 
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For LARGE VOLUME SALES 











Astogril Broiler 


Furnished at a slight extra 
cost. Makes gas broiling 
cleaner,easier and more pop- 
ular than ever before. 











TABLE-TOP MODEL 


Here’s a range that has all the requirements you need 
to build volume in gas range sales this year. It’s,a mas- 
terpiece in design, in construction, in utility. A real 
value. Its low net cost makes every gas user on your 
lines a new range prospect, enabling you to offer all 
these up-to-date cooking features at a popular price. 
Thorough leak-proof, blanket type insulation folded 
around ovens and top! Heat control! Automaticlighting! 
SpeedLux burners! Easy-clean top and Draw-out Broil- 

er! Acid- -proof, stainless enamel top! And last but not 
least, it carries the famous Glenwood name, recognized 


everywhere as a mark of quality‘and dependability. 


_ Glenwood 


information write to Glenwend Range Company, Taunton, Mass. 





New York Office, 101 Park Ave.— Boston Office, 250 Stuart St. 
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Dypendable \qp Product 





A. G.P. 
Gas Fired Automatic 
Storage Water 
Heater 


Made in galvanized 
or Everdur tanks. 20- 
25-30-40-75 gallon 
sizes. 








A. G. P. Gas Fired 
Steam Radiators 


Unvented in 26-32- 
38“heights. Ratings 
from 34 to 175 sq. 
ft. Vented made in 
38" height only. 
Ratings from 28 to 
99 sq. ft. 








UNIT-OR Gas Fired Heater 


Warm air convection type circulating 
heater. Enclosed in attractive cabi- 
net finished in walnut or crystalline 
green enamel. The Unit-Or is so de- 
signed that it can be used either with 
or without a flue connection, with no 
material change or addition. Ratings 
from 70 to 110 sq. ft. equivalent 
C. |. Radiation. 





The “ Dictator” 
Low-Priced 
Water Heater 


Made in galvanized 
or Everdur tanks.—15- 
20-30-40 gallon 
sizes. 


ideal Gas Fired Boilers 


A.G. A. Steam Rating 270 to 16,000 Sq. Ft. 
A.G. A. Water Rating 210 to 25,600 Sq. Ft. 


Ideal Gas Convertor 











Changes any type of furnace or round 
boiler into an efficient, automatic gas 
fired heating system. All controls are 
mechanical and centered in one valve. 
Fits all types of round boilers and fur- 
naces. Special equipment makes it a 
“tailor-made” job for 
Arco Round Boilers, 
eliminating engineer- 
ing on the job. 





A. G. P. Redfiash 
Gas Convertor 


Especially designed 
only for all sizes 
No. 1 Ideal Red- 
flash Boilers. Full 
automatic controls 
same as used on 
Ideal Gas-Fired 
Boilers, with or 
without room ther- 
mostaf. 











American Gas Propucts Corporation 


40 WEST 40th STREET, NEW YORK, N. Y. 
Division of AMERICAN RADIATOR COMPANY 
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Gas Heating— 
A Brief Review 


of 


Its Development 


By THOMSON KING 


Ass’t. Mgr. in Charge of Gas Sales, Cons. Gas Electric 
Light & Power Co., Baltimore 


N THE beginning and for many 
years, gas was used exclusively 
for lighting. Cooking and water 

heating came next. Its use for heating 
and industrial processes, except for 
certain localized cases with natural 
gas, has been a development of com- 
paratively modern times, and the very 
wide application and extension of 
these uses have taken place in our 
own day and generation. 

The first gas heaters that achieved 
popular acceptance seem to have ap- 
peared in the 1880’s. They used il- 
luminating tips for burners and had 
copper reflectors. We find among 
early patents : “Air Heating and Dry- 
ing Apparatus 1886”; “Gas Heating 
Burners for Stoves or Fireplaces 
1889”; “Gas Fireplaces Asbestos 
Front Type 1895.” 


Popular Natural Gas Heater 


The last mentioned type of heater, 
using a vertical expanse of woolly 
asbestos, became very popular in the 
natural gas territory of Ohio, West 
Virginia, and Western Pennsylvania. 
Thousands of them were installed in 
Pittsburgh, Cleveland, and other cit- 
ies and towns. The heating effect 
and efficiency were very much those 
of the open fireplace. The visual 
effect was cheerful and pleasant. 
Heat was delivered principally by ra- 
diation. The loss of heat up the flue 
was enormous. 

Efficiency had not become the word 
it is today, and no one worried very 
much about it. Natural gas sold at 
25 or 35 cents per M, and the supply 
seemed to be unlimited. Many houses 
had a gas fireplace in every room. 
Steam and hot water radiation sys- 
tems had not yet come into general 


use; warm air systems were crude 
and unsatisfactory. For many years 
the gas fireplace heater contributed 
very greatly to the volume of gas 
sold. 

The abundant supply of cheap, 
high heating unit natural gas and the 
increasing popularity of steam and 
hot water heating, naturally, led to 
the development of larger heating 
units. About 1908 we begin to find 
gas boiler and warm air furnaces ap- 
pearing in the natural gas regions. 
The Bryant Heater and Manufactur- 
ing Company built their first cast iron 
sectional gas boiler in Cleveland in 
1909. The Peerless Heater Company 
began to build boilers of the same 
type in Pittsburgh a little later. 


The Bryant Company was soon dis- 
tributing their product through the 
natural gas regions. The largest unit 
they designed and built in the early 
days had a steam rating of 800 
square feet, and it was felt at that 
time that such a unit would, certainly, 
be as large as there would ever be a 
demand for, little dreaming that 16 
years later they would be building 
units of 11,000 square feet of steam 
capacity and selling quite a number 
of them. 

Up to 1916 the gas boiler market 
was restricted to the eastern natural 
gas fields. Operating costs were low 
and the manufactured properties had 
not realized the possibilities of secur- 
ing large heating installations. Al- 
though these early boilers were quite 
efficient as far as heat absorption at 
full load was concerned, it was gen- 
eral practice to bypass one or more 
of the main burners to act as pilots, a 
condition that did not tend to pro- 
duce the best all-season efficiency. 
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Hot Air House Heating Furnace designed in 1884 by Prof. T. 
S.C. Lowe. As can be observed, this unit was suspended from 
the ceiling joists 


Another early form of gas heating 
was the gas steam radiator. This 
consisted of a regular steam radiator 
below which was a sheet metal box 
or housing, inside of which there was 
a gas burner. Such radiators repre- 
sented a great increase in efficiency 
over the gas fireplace heater that had 
already proved so popular. As a 
matter of fact, since they were un- 
vented, they were theoretically 100% 
efficient, although practically the 
room had to have liberal ventilation 
to keep down the humidity. They 
represented the first application of 
gas to a steam radiation system. The 
fact that they were individual gas 
fired radiation units that could be in- 
stalled in whatever position was most 
convenient and that the radiating sur- 
faces were worked at a comparatively 
low temperature, gave a distinct ad- 
vantage not possessed by any previ- 
ous device. 

The gas steam radiator was in- 
vented by Robert Calef in 1897 in 
Massachusetts. He wished to produce 
a gas fired heating system which 
would have the advantages of radi- 
ator heat and the flexibility and econ- 
omy of individual room heaters. 
James B. Clow and Sons purchased 
Calef’s patents in 1902. From then 
until the present time, this firm has 
sold over 300,000 gas steam radi- 
ators. 


Developments in Manufactured 
Territory 


The Proceedings of the National 
Commercial Gas Association for the 
Year 1912 carry the first important 
mention of a discussion of House 
Heating by gas. This address, “The 
Possibilities of House Heating by 
Artificial Gas as a Fuel,”’ was deliv- 
ered by Mr. A. F. Krippner, Indus- 
trial Engineer of the Laclede Gas 
Light Company, St. Louis, Mo. It 
indicates that experiments on central 
house heating were begun in St. 
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Louis eight years previous to 1912. 

At the conclusion of, the address 
Mr. J. H. Maxon, of Muncie, Ind., 
suggested the appointment of a com- 
mittee on the subject of house heat- 


ing and further suggested that the’ 


committee cooperate with a commit- 
tee from the Natural Gas Associa- 
tion. In 1914 at the annual conven- 
tion of the National Commercial Gas 
Association, in December, Mr. 
George S. Barrows, of Philadelphia, 
Chairman of the Committee on Heat- 
ing, Ventilation and Refrigeration, 
reported for his committee and ap- 
parently this is the first heating com- 
mittee organized in the National 
Commercial Gas Association. Some 
attention was given to central plant 
heating but the majority of the re- 
port referred to auxiliary heating. 
The American Gas Association 
was organized in 1919 and it had a 


An Old Timer—Peerless 
Installed 1912. 


Steam Boiler 
Still Giving Satisfactory 
Service. 
heating committee beginning with 
this organization. This committee 
was also headed by Mr. Barrows. 
About 1913, the Rector System of 
gas heating made its appearance. 
This was an ingenious system in 
which gas was burned inside of cast 
iron radiation. A vent from each ra- 
diator was led to a central point, 
usually in the basement, and a suc- 
tion fan drew the products of com- 
bustion from the radiators and dis- 
charged them to the outside atmos- 
phere. Each radiator was equipped 
with a thermostatic device. A good 
many installations of this system 
were made and the efficiency secured 
was very high; as the products of 
combustion were cooled below the 
condensation point, over 95% of the 








heat was delivered into the house. Its 
very high efficiency, however, intro- 
duced serious difficulties, because the 


¢ 


From an early catalog. Diagram for 


cross-connected boilers. 


condensation, being slightly acid, rap- 
idly corroded the inside of the vent 
pipes and accumulation of scale soon 
caused complete stoppages of the vent 
pipe. Since these were often run con- 
cealed, serious troubles shortly de- 
veloped. Considerable trouble was, 
also, experienced with the thermo- 
static control. As a result of these 
difficulties, the installations were usu- 
ally removed after comparatively 
short service. 

February, 1916, is an important 
date in the development of gas heat- 
ing, for at that time the Consolidated 
Gas Electric Light and Power Com- 
pany of Baltimore decided to under- 
take the development of gas heating 
on their lines on a large scale. A 
rate for residences having a secon- 
dary step of 35 cents per M was an- 
nounced and the company undertook 
extensive studies and investigations 
to develop the best means of heat- 
ing houses and buildings by gas. They 
experimented and collected data on 
the cost of heating for residences by 
means of individual gas radiators, by 
gas boilers and furnaces, and with 
conversion burners. 

Up to this time the gas boilers for 
steam and hot water systems had 
been confined to the natural gas re- 
gions. It was, therefore, necessary 
for the Baltimore company to rede- 
sign the burners for use on manufac- 
tured gas. They also began to build 
their own conversion burners. They 
made these from pipe, usually bent 
in the blacksmith shop to conform to 
the inside diameter of round boilers 
and drilled for the amount of gas 
necessary for each installation. Cores 
and baffles of firebrick were built up 
in the firepots of the boilers and fur- 
naces. A large amount of data was 
collected and very satisfactory re- 
sults were obtained. Eighty-six (86) 
installations were made the first year 
and 395 in 1917. Activity was cur- 
tailed in 1918 on account of the war, 
but by the end of 1920 over 1300 
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central gas heating installations had 
been made. 

A by-product of the efforts of the 
Baltimore Company to improve their 
burners was the application of the 
Venturi tube to gas burner design. 
This was first used in Baltimore in 
1918. The data necessary for the use 
of this important improvement in de- 
sign was given to the industry in the 
report of the first Industrial Fuel 
Committee of the American Gas As- 
sociation in 1919, and also appeared a 
little later in a bulletin of the U. S. 
Bureau of Standards, prepared by 
W. M. Berry, who had served on the 
American Gas Association Commit- 
tee. This improvement in the effi- 
ciency and capacity, which grew out 
of the necessity of better burners for 
heating, has had a profound influence 
upon the design of atmospheric burn- 
ers, and constitutes the most impor- 
tant contribution to the subject since 
Bunsen. 

Other companies in the manufac- 
tured territory were interested by the 
example of the Baltimore company 
and began the development of central 
gas heating. 





Before the days of jackets—Bryant boiler 
with asbestos covering. 


There was an essential difference 
between the attitude that existed 
among the gas companies in the nat- 
ural territory and that of the manu- 
factured gas companies that went into 
house heating. In the natural terri- 
tory at that time the gas companies 
took very little interest in the appli- 
ances used or their installation. The 
functions of the company stopped at 
the meter. Very little service was 
rendered, and all installations were 
made by the heating trade. With the 
advent of manufactured gas compa- 
nies into the heating field, selling gas 
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at a much higher cost than the nat- 
ural product, sales of heating equip- 
ment were made by the gas companies 
and installations were carried out by 
their men or under their close super- 
vision. Inspection and complaint ser- 
vice was rendered by the company 
forces and a lively interest was 
shown in the performance of the 
equipment. 

On account of the relatively high 
rates then in force, the increase of 
gas heating during the years follow- 
ing the World War was quite slow. 
The companies had a great deal to 
learn about heating and about equip- 
ment. At the same time, the days of 
abundant supply of natural gas in the 
eastern territories were over and se- 
rious shortages of supply during cold 
weather seriously retarded and, in 
fact, decreased the installation of 
central heating plants in those re- 
gions. In some cities, such as Buf- 
falo, the conditions of supply were 
such that the installation of central 
heating plants practically ceased and 
many existing plants lay unused or 
were removed. 

Fear of gas shortages in natural 
territory and lack of confidence in 
something new in manufactured ter- 
ritory, led to the frequent use of 
cross connected installations; that is, 
a gas boiler or furnace connected be- 
side the coal furnace so that either 
could be used. As reliability of sup- 
ply was restored in natural territory 
and gas heating became more famil- 
iar in manufactured gas properties, 
this type of installation gradually 
dwindled and is now seldom used. 

The boilers and furnaces that were 
first installed in the manufactured 
gas territories were practically al- 





A later development. 


ways equipped with thermostatic con- 
trol and gas pressure regulators. The 
safety pilots, aquastats and low water 
cut-offs did not come into general use 
until about 1925. 

Up to this same time, the gas boil- 
ers were furnished without jackets 
and were insulated, if at all, with as- 
bestos or magnesia coverings after in- 
stallation. Needless to say, the qual- 
ity and insulating properties of these 
coverings varied very widely and the 
appearance was often crude and ugly. 
About 1925 the sheet metal jacket 
with insulation between jacket and 
boiler made its appearance and rap- 
idly became popular, in the course of 
time entirely supplanting the older 
method. 

The change in the outward appear- 
ance of the boiler was a significant 
part of a change that was being 
brought about by gas heating and 
modern domestic appliances in the 
whole attitude of the home owner to- 
ward his basement or cellar. He was 
beginning to realize that when the use 
of gas eliminated the coal bin and 
the handling of coal and ashes from 
his basement, this space, usually as 
large as any floor in his house, could 
be kept neat and clean and would lend 
itself to many uses that were not 
possible before. Even the gas com- 
pany men, who were selling heating, 
were slow to realize the possibilities 
and potentialities of this develop- 
ment. 

We are, today, just beginning to 
realize the possibilities of basement 
improvement and basement use. The 
attitude of both home owners and 
architects has completely changed. 
When a new house is being planned, 
the basement is no longer dismissed 





United heaters well adapted for large open spaces. 
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The jacketed boiler appears. 


without a thought. Its treatment is 
discussed and considered, with the 
consequence that the home owner 
adds greatly to the useful contents 
of his house at small additional cost. 

At about the same time that gas 
boilers and furnaces were acquiring 
a new outward appearance and addi- 
tional automatic controls, the size of 
sections and units was being greatly 
increased. As early as 1916 the Peer- 
less Heater Company had designed 
and made patterns for a large section 
boiler. This, however, was never 
produced. In 1925 the same com- 
pany produced and began to sell a 
boiler having sections about three 
times as large in capacity as the sec- 
tions that had been standard up to 
that time. The advantages in reduc- 
tion of manufactured costs and in 
saving of floor area for a given ca- 
pacity, were immediately apparent. 
This first large section boiler was fol- 
lowed by other makes and the large 
sections immediately became popular 
for all larger heating installations. 
Many gas companies made installa- 
tions for the heating of their own 
buildings. 


Competition Changes 


In the early days of gas heating 
and for some time after 1920, gas 
was almost alone in its position as an 
automatic fuel. In the years follow- 
ing 1920, the development of the oil 
burner was progressing rapidly and 
gas heating found itself confronted 
with a rapidly growing competitor 
that claimed the same automatic fea- 
tures that have given gas its pre-emi- 
nence over all solid fuels. Gas could 
still claim to be the only entirely au- 
tomatic fuel since the supply and de- 
livery were truly automatic, and were 
not so with any liquid or solid fuel. 
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Gas also had other important advau- 
tages in the simplicity and: long life 
of its equipment. The contest was 
on—in many localities oil claiming a 


large advantage in low operating - 


costs, gas depending upon its advan- 
tages of form, safety, cleanliness, etc. 
This contest is still raging and is be- 
ing fought out all over the country 
with varying success, depending upon 
the local conditions and the energy 
and ability that is shown on either 
side in each locality. 


The automatic coal stoker began to 
assume some importance for domes- 
tic and smaller commercial applica- 
tion around 1930. It has not, how- 
ever, been able to seriously dispute 
the field of automatic heating with 
gas and oil. 


The Radiantfire Type Appears 


After the decline of the asbestos 
faced fireplace heater of the natural 
gas regions, the next significant de- 
velopment in radiant type space heat- 
ers was the “Radiantfire,” produced 
by the General Gas Light Company 
in 1916. This type had been in use 
in Great Britain for some years. It 
was considerably modified and im- 
proved when introduced in this coun- 
try. It soon became very popular, 
and its popularity and wide use have 
continued to the present time. The 
sheet iron heaters with copper reflec- 
tor, one of the earliest types devel- 
oped, were and still are in general use 
and the variety of form and size that 
is now available among gas space 
heaters is almost infinite. 

In 1928 the General Gas Light 
Company announced their gas fired 
unit heater. This was first shown at 
the American Gas Association Con- 
vention of that year. This heater rep- 
resented an important development 
in the industry. Since it was designed 
to be hung from beams or joists, it 
required no floor space. Its use of a 
motor-driven fan to distribute the 
warm air it produced gave it all the 
advantages that the steam unit heater 
had already demonstrated, while the 
fact that it was a complete heating 
plant in itself that could be placed 
almost anywhere, requiring only a gas 
supply pipe and a vent, gave it a very 
great advantage over the steam unit 
heater that was dependent upon some 
distant steam boiler and required in- 
sulated flow and return mains if it 
were to operate efficiently. 


This device opened a new and wide 
field for gas heating application. It 
has been deservedly popular and will, 
we believe, continue to grow in use 
and esteem. 
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The Gas Househeating Furnace has con- 
verted the Cellar into a Play Room. 


The opening of mid-continent and 
Pacific Coast natural gas territories 
introduced some new features into 
gas heating. In these regions warm 
air heating was very popular and 
widely used. Gas was fairly cheap 
and good coal was not so near at 
hand as in the East. Consequently, 
the proportion of conversion burners 
was high and all types of gas warm 
air furnaces found wide application. 
The warm air floor furnace has al- 
ways been popular in the West, but 
has made little progress in the East. 
In the warmer sections, the use of 
space heaters has grown to enormous 
proportions. 

With the extension of the long nat- 
ural gas pipe lines from the great 
fields of Oklahoma, Louisiana, Texas 
and California, gas has also been able 
to take over the firing of boilers for 
very large buildings. For this pur- 
pose, there has been a rapid and ex- 
tensive development of very large 
burners and of the technique of the 
application and control of gas in these 
large heating installations. We can 
now Safely say that no heating appli- 
cation is too small or too large to be 
handled by proven gas burning equip- 
ment. 

In recent years the most important 
developments have been the long pipe 
lines bringing natural gas from re- 





Cast Iron Radiator Vented 
Gas burned in the Sections 
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mote fields to the great centers of 
population, the making of lower rates 
designed to obtain large volume heat- 
ing business in both natural and man- 
ufactured territories, and a steady 
improvement in the appearance and 
the control equipment of gas heating 
appliances. Notable among these are 
improved thermostats with electric 
clocks, the use of devices to cut off 
the flow of air through boilers and 
furnaces when the gas is off, and re- 
finement of design for neatness and 
beauty of form. 


The growth of gas for heating 
since its humble beginnings, has been 
tremendous. It is not possible to as- 
certain or present any figures that 
show the total amount of gas used 
for heating purposes and the revenue 
from this gas, because, while most 
companies may have a fairly accurate 
idea of the amount of gas used in 
central heating installations, very few 
of them have any means of ascertain- 
ing how much gas is used in space 
heaters for auxiliary and incidental 
heating. 


What the Statistics Show 


What statistics there are available 
indicate that for the year 1932, the 
consumption of gas for central heat- 
ing installations and buildings heated 
entirely by gas was 19,666,000 
M.C.F., and the revenue from these 
sales was $15,148,000.00. It is al- 
most impossible to give an accurate 
estimate even of the central heating 
gas for natural territories, as many 
of the companies do not know what 
proportion of their load is heating. If 
we use a figure of 20%, which is 
probably rather too conservative, we 
arrive at heating consumption in nat- 
ural territories of 100,000,000 M.C.F. 
and a revenue of $60,000,000.00 for 
the heating load. 

A significant development of the 
last year has been the undertaking of 
the great mass selling campaign for 
gas heating in the Chicago territory. 
This campaign was conceived on a 
far greater scale than anything hith- 
erto thought of. The results that 
have already been achieved seem to 
demonstrate that the possibilities for 
a rapid extension of gas heating are 
very great. 


Gas is the most perfect of fuels. ° 
Many problems remain to be solved 
in distribution and rates, but the con- 
clusion seems inevitable that these 
will be gradually worked out and that 
it will eventually attain its manifest 
destiny and become the accepted and 
universal medium for the automatic 
heating in those localities where it 
can be economically distributed. 
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THIS 8% ACRE PLANT...THE NEW HOME OF 
AMERICAN-BOSCH 


MP 





Here is a photograph of the 8% acre plant of the United 
American Bosch Corporation at Springfield, Massachusetts. ‘ 


Here in this plant have been developed products that 
have made American-Bosch famous throughout the land. . 
The American public knows from experience that the prod- 
ucts of this plant — American-Bosch Radio, Coils, Magnetos, 
etc.— are in a class by themselves for dependable quality. 


Here in this plant American-Bosch Kompak Water Heaters 
will be produced under the direction of Mr. H. J. Long, for- 
mer president of the Kompak Company, New Brunswick, 
N. J., leading authority on gas water heating. 


The resources for technical research and manufacture which 

have won leadership for American-Bosch in automotive and . 
radio products, will be extended to promote still further the 

development of American-Bosch Kompak Water Heaters. 

And Kompak is already recognized as a leader in the field 

of gas hot water heaters. 


GAS APPLIANCE DIVISION, 


UNITED AMERICAN BOSCH CORPORATION 
| & SPRINGFIELD, MASS. 





WE Do ova pant 
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The Development and Progress of 
The A.G.A. ‘Testing Laboratory 


URING the decade from 1890 
to 1900, when the use of gas for 
domestic cooking and heating 
purposes began to gain widespread 
popularity, many manufacturing 
concerns entered this field and nu- 
merous new types of gas appliances 
made their appearance. The art of 
domestic gas utilization grew very 
rapidly, and it soon became evident 
that both consumers and producers 
of gas and gas appliances would be 
materially benefitted if compre- 
hensive standards for gas appliance 
construction and performance could 
be developed. Shortly after the turn 
of the century, therefore, the gas in- 
dustry instigated movements toward 
appliance development and self reg- 
ulation in the public’s interest by 
planning for the preparation of na- 
tional standards of appliance safety 
and efficiency and for the establish- 
ment of some national agency for 
their enforcement. 


As early as 1903 specifications for 
gas ranges and certain other kinds 
of domestic equipment were devel- 
oped by committees of the gas in- 
dustry. These standards were im- 
proved from time to time, but were 
used merely as guides to appliance 
manufacturing and local utility com- 
panies. In 1915, however, the task 
of preparing a nationally acceptable 
Gas Safety Code, a manual setting 
forth the fundamental principles 
governing gas utilization, was under- 
taken jointly by a committee repre- 
senting the U. S. Bureau of Stand- 
ards and two major associations of 
the gas industry later consolidated 
into the American Gas Association. 
In 1920, the work of completing the 
code was turned over to the Ameri- 
can Engineering Standards Commit- 
tee and in 1925 it was approved as a 
Tentative American Engineering 
Standard. Later it became an Amer- 
ican Standard (1927) by the action 
of the American Standards Associa- 
tion. All of the various and now fa- 
miliar sets of appliance, accessory, 
and installation requirements subse- 
quently formulated by the American 
Gas Association and nationally 





By R. M. CONNER 


Director, A.G.A, Testing Laboratory 


adopted, have been prepared to con- 
form to the principles of that Code. 

Thus, in 1915, the gas industry be- 
gan directing its efforts toward fur- 
ther safeguarding consumers’ inter- 
ests by clearing the way for the ex- 
tensive present activities of the 
American Gas Association in (1) set- 
ting up nationally approved stand- 
ards of appliance construction and 
performance, (2) testing new mod- 


els of equipment for compliance 
therewith, and (3) certifying appli- 
ances for safety, reasonable effi- 


ciency, and convenient and substan- 
tial construction. In that year a com- 
mittee headed by R. B. Harper, now 
Vice President of The Peoples Gas 
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Light & Coke Company, Chicago, 
made definite recommendations and 
presented plans for establishing a 
national agency for the testing and 
certification of domestic gas appli- 
ances. Thus the plans in which Wm, 
J. Serrill, of the United Gas Im- 
provement Company, and others, had 
been so deeply interested several 
years before, began to approach a 
reality. 

Actual credit, however, for final 
arrangements concerning the founda- 
tion of the American Gas Associa- 
tion Testing Laboratory should go 
to a group, headed by H. C. Abell, 
former president of the American 
Gas Association, which was assigned 
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to this duty during the administra- 
tion of President J. B. Klumpp. 
Other leaders active in the prepara- 
tion of final plans were Col. Oscar 
H. Fogg, N. T. Sellman, the latter 
at that time connected with the As- 
sociation’s staff, and the late A. H. 
Hall, Vice President and General 
Manager of the Central Union Gas 
Company. There were numerous 
others outside the American Gas As- 


the facilities of the Laboratory to 
the limit. The importance and value 
of this program not only to the pub- 
lic but to the gas industry was estab- 
lished beyond doubt. The necessity 
of acquiring larger quarters was evi- 
dent ; consequently, plans were made 
for the purchase of property and the 
erection of a modern laboratory 
building. Rapid progress was made 
in this endeavor through the co- 





Chemical Section, Cleveland Testing Laboratory. 


sociation’s own staff who played a 
most important part in the founda- 
tion of the above mentioned gas ap- 
pliance testing and research estab- 
lishment. Among these must be men- 
tioned E. R. Weaver, chemist of the 
United States Bureau of Standards, 
and R. W. Gallagher, former presi- 
dent of the American Gas Associa- 
tion and the first chairman of the 
Laboratory Managing Committee. 

As a result of the efforts of these 
men and through the cooperation of 
gas company and manufacturer 
members of the Association, the 
American Gas Association Testing 
Laboratory was established at Cleve- 
land, Ohio, on June 1, 1925. It was 
intended that this institution should 
be devoted primarily to research and 
testing incident to the development 
and enforcement of the national 
standards of safe and efficient gas 
utilization so long sought by the lead- 
ers of the gas industry. 

The growth of the Laboratory 
since its modest inception -nine years 
ago has been most remarkable. When 
actual testing activities were first be- 
gun, part of the testing equipment 
required was obtained from member 
organizations and space was sequred 
on the second floor of one ofthe 
buildings of No. 2 Plant of The East 
Ohio Gas Company. By 1927 the 
demands of the industry in the fields 
of testing and research had taxed 


operation of member companies with 
the result that in June, 1928, the new 
building was completed and equipped 
and operations transferred to it. At 
present, the Association operates two 
laboratories, one in Cleveland and 
the other in Los Angeles. The Cleve- 
land Laboratory, property, and 
equipment are owned entirely by the 
American Gas Association, and rep- 
resent an investment of approxi- 
mately a half million dollars, In 
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1931 the Pacific Coast Branch was 
opened in a building leased at 718 
Towne Avenue, Los Angeles, Cali- 
fornia. This laboratory is completely 
equipped for testing all types of do- 
mestic gas appliances similarly to the 
one in Cleveland. 

In the first year of its existence 
the Laboratory tested and approved 
13 different types ot flexible gas 
tubing and 668 separate models of 
gas ranges. The Laboratory has ap- 
proved more than 23,000 models of 
domestic gas appliances by tests and 
inspection since it began operations 
in 1925. These include gas ranges, 
space heaters, water heaters, boilers, 
furnaces, unit heaters, clothes dry- 
ers, laundry stoves, ironers, hot 
plates, and incinerators. It is esti- 
mated that more than 90 per cent of 
the domestic gas appliances marketed 
at the present time bear the Labo- 
ratory Seal of Approval. These fig- 
ures are mentioned primarily to in- 
dicate the extent to which the A.G.A. 
Testing Laboratory has become a 
vital part of the gas industry’s opera- 
tions. 

The standards upon the basis of 
which tests for approval are con- 
ducted are comprehensive, authori- 
tative, and nationally recognized. 
The organizations and institutions 
represented on the committee charged 
with the drafting of these standards 
as well as the scope of the procedure 
followed in the preparation of them, 
insure the protection of producers, 
consumers, and _ general interest 
groups which, may in any way be af- 
fected. All requirements are pre- 
pared under the jurisdiction of a 
committee known as the A.G.A. Ap- 
proval Requirements Committee 
which is also a Sectional Committee 





Pacific Coast Staff of American Gas Association Testing Laboratory. 
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of the American Standards Associa- 
tion, Project Z21. The personnel of 
this group represents every interest- 
ed health authority, governmental 
agency, trade association, technical 
society, directly or indirectly inter- 
ested, as well as both producer and 
consumer organizations and _ inter- 
ests. Those making up the commit- 
tee include representatives from the 
U. S. Bureau of Standards, U. S. 
Bureau of Mines, U. S. Public 
Health Service, U. S. Bureau of 
Home Economics, American Home 
Economics Association, Master 
Plumbers’ Association, Heating & 
Piping Contractors’ National Asso- 
ciation, American Institute of Archi- 
tects, Factory Mutual Fire Insur- 
ance Companies, as well as numerous 
manufacturer and gas company rep- 
resentatives of the American Gas 
Association and Canadian Gas As- 
sociation. 

The initial preparation and revi- 
sion of requirements is handled by 
sub-committees of the above men- 
tioned group, composed equally of 
utility and gas appliance manufac- 
turer representatives who are spe- 
cialists in the field to which the re- 
quirements drafted by them pertain. 
There is one standing subcommittee 
for each type of appliance and its 
activities are continued from year to 
year. Before any requirement is 
submitted to the Approval Require- 
ments Committee for final adop- 
tion it must have been submitted 
for comment to every interested 
member of the Association and re- 
considered by the subcommittee in 
the light of such comments and criti- 
cisms as may have been received. 
After having been prepared upon this 
basis and approved by the Approval 
Requirements Committee, require- 
ments are then submitted to the 
American Standards Association for 
approval as American Standards. 

To date, specifications are avail- 
able for the following types of appli- 
ances and accessories: 


1. Gas Ranges 

2. Gas Water Heaters 

3. Space Heaters ‘including radiant 
circulators, and gas-steam radi- 
ators) 

4. Central Heating Gas Appliances 
(including warm air furnaces, 
boilers, and floor furnaces) 

5. Unit Heaters 

6. Industrial Gas Boilers 

7. Hot Plates and Laundry Stoves 

8. Flexible Gas Tubing 

9. Hotel and Restaurant Ranges 

10. Private Garage Heaters 

11. Clothes Dryers 

12. Incinerators 

13. Gas Heated Ironer 

14. Draft Hoods 

15. Gas Burner Valves 

16. Gas Conversion Burners. 


Requirements are in the process 





of preparation and will soon be avail- 
able for: 


1. Gas Refrigerators 

2. Semi-Rigid Gas Tubing and Fit- 
tings 

3. Water Heater, Gas Range, and 
Space Heater Thermostats 

4. Domestic Gas Appliance Pressure 
Regulators 

. Relief and Automatic Gas Shut- 
Off Valves for Use on Water 
Heating Systems 

6. Automatic Main Gas-Control 
Valves 

7. Automatic Devices to Prevent 
Escape of Unburned Gas. 


wn 


A symbol known as the Labora- 
tory Seal of Approval has been de- 
signed and copyrighted by the Amer- 
ican Gas Association and is applied 
to all gas appliances tested and found 
to comply with the approval require- 
ments. No gas appliance is permit- 
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tinct test gases which are representa- 
tive of all those supplied throughout 
the United States and Canada. The 
gas test pressures used cover a range 
from 50 per cent below the average 
distribution pressure to 50 per cent 
above it. Appliances are required to 
operate on these gases and over these 
ranges of pressures without incom- 
plete combustion of the gas in any 
case. In other words, by setting up 
extreme conditions of performance 
in the tests applied, assurance is 
gained that appliances will operate 
even more satisfactorily when in- 
stalled under normal service condi- 
tions. The many tests for complete- 
ness of combustion mentioned above 
are made in a room with a normal 
xygen supply. Space heaters, how- 
ever, are in addition tested in a 
1,000 cubic foot air-tight room on 





Cleveland Staff of American Gas Association Testing Laboratory. 


ted to be merchandised bearing this 
Seal of Approval unless it has thus 
been tested and duly approved. Ap- 
proval is granted only upon compli- 
ance in every detail with the re- 
quirements in effect at the time the 
appliance is tested. Standards for 
gas ranges alone require that such 
equipment meet over 250 separate 
specifications for construction, per- 
formance and operation before ap- 
proval is granted. This is similarly 
true of other types of domestic ap- 
pliances. Special symbols are pro- 
vided for marking listed accessories 
and flexible gas tubing. 

As an example of the thorough- 
ness of the tests applied, attention is 
directed to one or two which may be 
of special interest. Every appliance 
is tested on three different and dis- 


each of the gases and over the ranges 
of pressures specified. These added 
tests on space or room heaters are 
applied as a further precaution to in- 
sure the safe performance of such 
appliances even against the careless- 
ness of the user and conditions in 
which a heater might be operated in 
a small, tightly closed room. The 
most sensitive and accurate gas anal- 
ysis equipment available, including 
the Iodine Pentoxide apparatus and 
the automatic CO Recorder, are used 
in those tests: of combustion prod- 
ucts (flue gases) designed to insure 
completeness of combustion. Other 
safety requirements applied involve 
rigid tests for gas leakage, fire haz- 
ard, explosion, burner operating 


characteristics such as ignition and 
(Continued on page 156) 
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Remember the 
Good Old Days, 
Lad, Back In 











What Good Old 
Days, Pop?... 
Let’s Talk About 
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“Don’t try, Lad, to tell me about the early 
~~ days of arc welding. Way back in 1914 Lincoln 
proved to me that arc welding could save us money— 
and save it we did by repairing worn and broken 
equipment with a Lincoln welder of that day. Nobody 


could beat us then on welding speed or quality of welds.” 











LINCOLN 





g “And they couldn’t today, Pop, if we had a new 
°F Lincoln ‘Shield-Arc’ welder. tt’s as far advanced 
from the 1914 machine in performance as it is in 
appearance. Compare tthe quality and speed of 


welding done in your good old days and now— 


l9i4 1934 

Tensile Strength (Ibs. / sq.in.) . . . . . 40,000 65,000 
Ductility (4 elongation in 2”) . . . . . 5-10 20-30 
Fatigue Resistance (Ibs. / sq.in.) . . . . 12,000 30,000 
Impact Resistance (ft.Ibs.,lzod) . . . . 8-15 50-80 
Density (grams / c. c.) ioe 7.86 
Corrosion Resistance . . . . . . . less than more than 

mild steel mild steel 
Speed of Welding . . . . . «. « . « 100% 150-300% 


Not only does the ‘Shield-Arc’ 
welder produce better welds in 
less time, but it also costs less 
to operate. Before you buy any 


welding equipment find out how 





much Lincoln. can save you.” 


W-72 





THE LINCOLN ELECTRIC COMPANY, Largest Manufacturers of Arc Welding Equipment in the World, CLEVELAND, OHIO 


“SHIELD-ARC’ WELDERS +> ELECTRODES 
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TEXAS BEATS 


OWN REFRIGERATION RECORD FOR 1933 


IN FIRST 3 MONTHS 


EXAS gas men are out to 
Vin a Blue Vase ... and 
they don’t mean maybe! During 
the first quarter of this fiscal 
year, January through March, 
they’ve rung up more Electrolux 
sales than during the whole of 
last year. And that’s particularly 
significant because 1933 was a 
record-breaking year for these 
energetic Texans! 


Every Employee a Go-Getter ! 


The new A. G. A. “Go Getter 
Campaign”’ presents a challenge 
that the employees of the Lone 
Star System don’t intend to pass 
up. Every one of them—from 
meter-reader to president—has 
enlisted to help win the prize. 


OF THIS YEAR! 


Extensive advertising promo- 
tion is also under way. And 
throughout the length and 
breadth of Texas, schools and 
sales meetings have been held 
regularly by every gas company 
since February first. 


New Salesmen Taken On! 


Nor is that all! Sales forces have 
been enlarged. In Dallas alone, 
sales personnel has been tripled. 
If you think these Lone Star 
boys are fooling when they say, 
““We’re going to make this our 
biggest gas refrigeration year” — 
then you don’t know Texas! 


And they’ve got the product 
to do it with! The beautiful new 
1934 Air-Cooled Electrolux 


wou the Coed ELECTROLUX 


THE SERVEL 


Ci] REFRIGERATOR 





i 


ie \ 
USES NO WATER 
> _! a 


%, 








q 
us pat. 


models are 
easier than ever to sell. They 
embody all those worthwhile 
modern conveniences every 
woman wants. Be sure your com- 
pany doesn’t miss the real op- 
portunity presented this year to 
make the refrigerators in your 
territory gas refrigerators. 


Electrolux Refrigerator Sales, 


Inc., Evansville, Indiana. 
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Development of The Gas Ref rigerator 


ANY people in the gas indus- 
I try talked and thought about 

gas refrigeration for more 
than twenty years before a com- 
mercially acceptable appliance be- 
came available. The earliest attempts 
at gas refrigeration was for semi- 
commercial use. Several installations 
were made throughout the East as 
early as 1910 in butcher stores, 
dairies and other business places 
whose requirements did not exceed 
two to three tons of refrigerating 
capacity. These early machines were 
of the intermittent type, the entire 
generation of refrigerating effect for 
twenty-four hours of operating being 
accomplished in a two to three hour 
period. This, of course, meant that 
a high rate of gas consumption was 
necessary in order to do all of this 
work in such a relatively short period. 
It also meant that a large quantity 
of refrigerant was necessary in order 
to store up sufficient refrigerating 
effect during a two to three hour 
period to last for twenty-four hours. 
From a safety standpoint this meant 
two things: first, it required numer- 
ous safety devices to prevent over 
heating, building up of excessive 
pressure, the automatic cycling of gas 
on and off, the automatic cycling of 
cooling water on and off and, sec- 
ondly, the large quantity of refriger- 
ant represented a latent hazard in the 
event of leak. A few mishaps with 
this early type of machine soon 
brought forth local regulations pro- 
hibiting the use of heat in the form 
of flame in the proximity of refrig- 
erating equipment containing more 
than a certain amount of refrigerant. 


Intermittent Machine Experiments 


Later on several attempts were 
made to design small intermittent 
machines for domestic use. From 
the standpoint of controls and valves 
these machines had all of the com- 
plications of the larger commercial 
machines. Through more frequent 
but shorter cycles the quantity of re- 
frigerant required was materially 
reduced. However, in some munici- 
palities these machines did not com- 
ply with the code requirements which 
had been laid down because of the 
earlier experiences. Only two ma- 
chines of the intermittent type which 
came within the code requirements 
of New York City ever reached the 
point of marketable production. 





















































































































































By N. T. SELLMAN 


Director of Sales and Utilization, 
Cons. Gas Co., New York 


This very brief review practically 
brings us up-to-date with the excep- 
tion of what has transpired because 
of the introduction of the Electrolux 
Refrigerator, first as a possibility in 
1925, and in 1927 as a commercial 
product manufactured in this coun- 
try. Everyone is now sufficiently 
acquainted with the Electrolux Re- 
frigerator to know that it is of the 
continuous type with all parts func- 
tioning in the same manner at all 
times. The steel unit is merely a 
hermetic housing serving as a con- 
tainer for the refrigerant. What 
controls are used are merely for pro- 
ducing uniformity in refrigerating 
effect and are in no sense there to 
aid in producing refrigeration. The 
Electrolux method of refrigeration 
was the invention of two Swedish 
technical students who chose absorp- 
tion refrigeration as a subject for 
their graduating theses. The two 
men to whom this credit is due are 
Carl von Platen and George Mun- 
ters. 

The patent rights were acquired by 
the Electrolux A.B. of Stockholm, 
Sweden. Finally in 1926 the Amer- 
ican rights were acquired by Servel 
Inc. The Swedish development of 
the Electrolux unit was, up to the 
time of its introduction to this coun- 
try, electrically heated and all of the 
initial units displayed in this country 
were of relatively low capacity and 
equipped with electric heating ele- 
ments. The possibility of applying 
gas heat to this unit was immediately 
apparent and even before Servel Inc. 
acquired the American rights, every 
effort was made to convince the 
Swedish interests that the develop- 
ment of this machine in America 


should be with gas as a source of 
heat and that, if this were done, they 
would have the unified support of 
the gas industry. Later on when 
Servel Inc. became the owners of the 
American rights, they were convinced 
from the very start that the major 
outlet for this unit in the United 
States should be as a Gas Refriger- 
ator. In April 1926, at a meeting of 
the Eastern States Gas Conference 
at Philadelphia, I presented a paper 
where I outlined the requirements 
of what I then termed an ideal Auto- 
matic Gas Refrigerator. The points 
enumerated were as follows: 
1—Any desired ice box temperature 
should be obtainable. 
2—The desired temperature should be 
maintained uniformly or at least 
within a five degree variation plus 
and minus. 
3—The machine should be absolutely 
safe under all conditions that may 
arise. 4 
4—Operation should be continuous and 
free from manual supervision. 
5—Operating cost should represent an 
economy over other types of re- 
frigeration. 
6—First cost should not be excessive. 
7—Installation of unit should be simple 
and easily made. 
8—Necessity for maintenance and re- 
pair should be negligible. 
9—The machine should be of such de- 
sign -and dimensions that greater 
floor space would not be required 
than called for by present ice boxes 
of similar capacities. 
Another point of interest taken 
from this same paper is the follow- 
ing quotation : 


Important Consideration 


“The amount of heat absorbed by 
the cooling water in its flow in the 
jacket around the absorber and 
through the condenser is so slight 
that it prophesies but comparatively 
slisht difficulty in redésigning this 
machine so that it could be made en- 
tirely air cooled. In the event that 
this is done and no connection is re- 
quired other than gas, it would seem 
that the absolute ideal refrigerator 
had become available. Even as it is 
with the present water-cooled ma- 
chine, no serious objection exists to 
the nine points enumerated, provid- 
ing the cooling water temperature 
does not become too hot. 

By the use of thermostatic control 
on either the gas or cooling water, it 
is possible to maintain absolutely 
constant ice box temperatures. Al- 
though we have only attempted to 
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control the gas consumption so far, 
it has developed that the quantity of 
heat absorbed by the cooling water 
has quicker action on the refrigerat- 
ing effect, and is consequently a more 
logical medium to use for controlling 
the temperature.” 


One of the first American made com- 
mercial units. 


The first American made units and 
cabinets were placed on the market 
during the early part of December, 
1926. In the beginning there was 
only one model available. This was 
the EL-7 with side unit and cabinet 
of seven cubic foot capacity. As soon 
as the refrigerator was placed on 
display and a few modest announce- 
ments had appeared as to its avail- 
ability we found that the most im- 
mediate interest came from profes- 
sional people such as scientists, engi- 
neers, doctors, etc. The continuous 
cycle of operation appealed to these 
people from the standpoint of sim- 
plicity, safety and freedom from 
moving parts. Much encouragement 
as to the future possibilities for this 
type of refrigeration was acquired 
through the opinions of many such 
qualified people. 

The first refrigerator was installed 
on the lines of the Consolidated Gas 
Company in March, 1927. This and 
the next few hundred sales and in- 
stallations were made by engineers of 
the Utilization Department. It was 
felt necessary, before turning this 
new product over to the Sales De- 
partment, to take every precaution 
that these first sales and installations 
be made under the most favorable 
conditions. Later that year, when 
we felt that sufficient experience had 
been gained, we formed a separate 
divisior in our Sales Department 
known as the Refrigeration Division 





and its personnel consisted of trained 
specialty salesmen. The entire terri- 
tory of the Consolidated and its Af- 
filiated Gas Companies was divided 
into geographical territories and a 
retail salesman assigned to each. 
Wholesale salesmen were assigned to 
cover two or more of these districts 
and their efforts were further divided 
between new building business and 
tenanted building business. A liberal 
sales policy was adopted. In order to 
effectively compete for quantity 
apartment business attractive whole- 
sale prices were established. To 
quickly sell the entire employee fam- 
ily of the company on the advantages 
of this class of business, refrigera- 
tors were sold to them at extremely 
low prices and on liberal installment 
terms. 

Fortunately, because of the activi- 
ties of electric refrigerator distribu- 
tors the time was most opportune for 
the introduction of an acceptable gas 
refrigerator. Mechanical refrigera- 
tion was already well known to the 
average person. While the idea of 
mechanical refrigeration was accept- 
able to the public mind, it was gener- 
ally the experience of those people 
who had purchased any of the earlier 
refrigerators that there was still 
much to be desired in the future de- 
velopment of the product. Coming 
into the market under such conditions 
the gas refrigerator, with no valves 
or moving parts, noiseless and ex- 
tremély economical to operate, was 
bound to receive its share of recog- 
nition. 


Smaller Appliance Needed 


It soon became evident, however, 
that with only one model available, 
and that a seven cubic foot size, we 
were not in a position to compete for 
any large volume of apartment house 
business. The refrigerator was much 
too big and expensive to meet the re- 
quirements of the owners of small 
suite apartments. To fit into that 
picture at all it was necessary to sup- 
ply a smaller and less expensive ap- 
pliance, and preferably one that would 
take up the least possible floor space. 
Therefore, the next model was the 
low five cubic foot type available 
either with a table top or with a gas 
range on top; it being felt that if the 
refrigerator and the gas range could 
occupy the same space as is ordinarily 
required for the gas range alone, it 
would appeal to the apartment owner. 
This it did for a while but serious 
objections were received from users 
because of the necessity for stooping 
in order to see or reach the contents 
of the refrigerator. While it may 
seem that it was a mistake to design 
this type of a refrigerator it must 
be remembered that it has its place 
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and is being sold today to meet space 
conditions in the extremely small 
kitchenette apartments in our terri- 
tory. 

For the entire year of 1927 the 
EL-7 and the low type five cubic foot 
box were the only two models avail- 
able and sales were consequently 
somewhat limited. At the end of 
June 1928, fifteen months after the 
first refrigerator had been installed 
the first thousand boxes were operat- 
ing. The development period had 
been very definitely passed. It was 
becoming easier to sell gas refriger- 
ators. By the end of 1928 four addi- 
tional models were available—the low 
type three cubic foot box, the upright 
four and five cubic foot boxes and 
the ten cubic foot box. This mate- 
rially improved our competitive posi- 
tion in that we now had three sizes 
which were comparable with those 
sold in the greatest quantity by our 
competitors in the apartment house 
field. This is evidenced in that the 
installations for the year 1928 jumped 
to 3,221. 





One of the first six refrigerating units 

purchased from Elektrolux, of 

Sweden, for test and development pur- 

poses by the Consolidated Gas Company 

of New York. It was received in Decem- 
cember, 1925. 


After the Utilization Department 
had made a sufficient number of in- 
stallations to give us a fair idea of 
what the installation cost should be, 
arrangements were made to turn this 
work over to licensed plumbers. We 
felt that the plumber should be en- 
couraged to speak well of this new 
product, and that they should be 





May, 1934—American Gas Journal 


placed in a position where it would 
be to their advantage to recommend 
gas refrigeration. To further this 
plumber interest we offered to pay in 
addition to the established installation 
price a bonus of $5.00 per refriger- 
ator installed. This bonus was de- 
signed first to make it profitable for 
them to install refrigerators and sec- 
ond to make it possible for us to have 
a reasonable guarantee that the 
plumber would perform acceptable 
work, as the bonus was not paid until 
the installation was completed and 
had been passed on by a company in- 
spector as being satisfactory. The 
value of this supervisory control on 
the company’s part was particularly 
important in new building work, as in 
this case we had no opportunity to 
select the plumber—it being manda- 
tory to use the plumber who already 
had the plumbing work in the build- 
ing. Plumber dealers who had dis- 
play facilities were encouraged to in- 
clude the refrigerator in with their 
other display appliances. By these 
various arrangements it was possible 
to secure a reasonable amount of 
plumber cooperation from the very 
outset. 


Apartment House Installations 


By the early part of 1929 we had 
succeeded in selling several large 
apartment house installations, and our 
presence in the refrigeration field 
had now become quite well known 
among architects, builders, and own- 
ers. We now had a fairly complete 
line of refrigerators, and some minor 
downward price changes had taken 
place. Apartment house construction 
was going forward at a good pace. 
The acceptance of the gas refriger- 
ator was beginning to become general. 
During the year 1929 we installed 
14,471 refrigerators, most of them 
going into new buildings. There 
were some retail sales, but practically 
none to what might be called old 
apartment buildings which later were 
to become our biggest field. 

Backing up the selling forces was 
a definite plan of advertising and ed- 
ucation. The newspaper advertising 
was directed towards definite classes 
of our customers. Appeals were di- 
rected in separate advertisements to 
both the apartment house owner and 
the ultimate consumer. The low cost 
of operation was stressed in some 
copy, the long life expected of units 
in another advertisement, the quiet- 
ness in another and safety in still 
others. Taken all together, the con- 
sumer advertising not only raised all 
of the important sales points, but also 
definitely assured the customer that 
the gas refrigerator was the ideal 
solution to their refrigeration prob- 
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London Terrace, New York City, completely equipped with Electrolux Refrigerators. 
There are 1669 refrigerators installed in this building. 


lem. Direct mail folders were en- 
closed with gas bills. The sale of re- 
frigerators to one owner was used as 
a wedge to sell other owners in the 
same section. Trade paper advertis- 
ing in local real estate magazines 
even went to the extent of showing 
typical apartment kitchen layouts fea- 
turing the use of some of the models 
of gas refrigeration. This was par- 
ticularly in the case of the combina- 
tion range and refrigerator. 

By 1930 it became evident that old 
buildings in order to compete in rent- 
ing with new buildings had to make 
automatic refrigeration available. It 
developed that this field was so ex- 
tensive that our wholesale sales divi- 
sion now had to be divided into two 
groups—one dealing exclusively with 
new building work thus contacting 
architects and builders, and the other 
group dealing only with owners and 
real estate concerns. The market 
was now extended to practically any 
apartment house where the rental was 
twenty dollars a room or better. 
28,955 installations were made during 
the year 1930. 

All of the nine points enumerated 
in the beginning of this article as re- 


quirements of a successful gas refrig- 
erator had now been met. This was 
particularly true as it relates to point 
number five calling for low operating 
cost. The gas refrigerator was giv- 
ing highly satisfactory refrigeration 
service for far less money than any 
other method of refrigeration includ- 
ing ice. This fact was becoming gen- 
erally known by tenants of apartment 
dwellings, and in several cases where 
owners consulted tenants as to pref- 
erence before purchasing, the gas re- 
frigerator was chosen because of low 
operating cost. Desiring to take full 
advantage of this tenant demand, 
early in 1931 when 65,000 apartments 
had been equipped we issued a rental 
directory telling prospective tenants 
where apartments could be secured 
equipped with gas refrigeration. This 
action was very favorably received 
by owners who had installed refriger- 
ators and prompted many of them to 
continue to so equip their buildings. 
Subsequently two other such directo- 
ries were issued—one when installa- 
tions had reached 100,000 and an- 
other when 140,000 apartments had 
been equipped. 

The peak of refrigeration sales was 





128 


reached in 1931 when 47,536 installa- 
tions were made. New building sales 
amounted to approximately 27% of 
our sales during this year, old build- 
ing sales representing about 63% and 
retail sales about 10%. ‘These per- 
centages may raise the question of 
“why so few retail sales?” The per- 
centage of retail sales follows very 
closely the ratio of our possible mar- 
ket for this class of business. In 
other words approximately 10% of 








A 6 cu. ft. Electrolux produced in 1934. 


our customers are what might be 
termed possible retail or individual 
purchasers of refrigerators, the bal- 
ance of our population living in apart- 
ment houses where the owner is or 
eventually will be furnishing refrig- 
eration. 

The year 1932 brought forth many 
changes in the refrigeration field. 
With the falling off in construction 
of new apartment houses the compe- 
tition for the old or tenanted build- 
ings became more and more acute. 
Many more makes of electric refrig- 
erators were now on the market and 
some of them selling at extremely 
low prices. The real estate situation 
was rapidly becoming more complex ; 
families were doubling up with con- 
sequent vacancies increasing at a 
rapid pace. Ownership of apartment 
buildings were passing from indi- 
viduais to banks and mortgage com- 
panies with a consequent reduction in 


the stability of this class of business. 
Gas refrigerator sales during this 
years decreased to 33,806. 

These rapidly changing conditions 
brought about by our present eco- 
nomic situation made it evident that 
increased supervision on the district, 
together with a more systematic cov- 
erage of the territory was necessary. 
To more effectively meet these con- 
ditions certain changes in our organ- 
ization were made at the beginning 
of 1933. These changes 
consisted of combining 
our Domestic and Re- 
frigeration Divisions 
and, to further segregate 
our wholesale and retail 


organization into two 
sub-divisions. A  Do- 
mestic salesmanager 


heads the combined divi- 
sion. Two assistant man- 
agers were appointed— 
one to devote all of his 
time to the wholesale 
selling of ranges and re- 
frigerators, and_ the 
other to devote all to 
domestic appliances. The 
entire territory, previ- 
ously covered by sales- 
men working out of nine 
district offices, was di- 
vided into three units. 
The object of dividing 
the territory into lesser 
units was—first, to cut 
down the travelling time 
of salesmen which is 
naturally an important 
consideration in an ex- 
tremely congested area 
such as ours—and sec- 
ond, to obtain the ad- 
vantage of closer super- 
vision of the territory by 
concentrating the sales direction from 
three centrally located offices. In 
each of these unit offices there are 
two supervisors, one responsible for 
wholesale sales, and the other for re- 
tail sales. The duties of the super- 
visors are to assist the salesmen on 
the district to close difficult sales and 
to be in constant touch with our more 
important customers. Since this 
change in our organization it is in- 
teresting to note that with the excep- 
tion of a single month during the year 
1933 our refrigeration sales retail 
showed a fairly substantial increase. 

The three unit offices are operated 
exclusively for outside selling. The 
inside or floor sales people are under 
the jurisdiction of a showroom man- 
ager who devotes all of his time to 
the education and supervision of our 
floor personnel. 

During the introductory stages it 
was felt and I believed justified from 
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the results obtained that specialty re. 
frigeration salesmen were required 
to handle this business. With the 
high degree of public acceptance of 
gas refrigeration and the greatly 
broadened field in the lower rental 
class of apartment buildings the need 
for continuing with the out and out 
specialty salesmen was not as pro- 
nounced as it had been in the begin- 
ning. With the combining of our 
Domestic and Refrigeration Divi- 
sions, therefore, all of our salesmen 
now sell refrigerators in addition to 
all other domestic appliances. 

As mentioned before mortgage 
companies, banks and insurance com- 
panies have taken over several thou- 
sand apartment house buildings in 
our territory. This has materially 
affected our wholesale business. The 
properties taken over are either on a 
rentai assignment basis or the prop- 
erty is acquired outright. This, of 
course, means that a large percentage 
of our wholesale business comes from 
these financial institutions. In order 
to properiy deal with these custom- 
ers we have at the present time one 
man who spends all of his time and 
three men who spend part of their 
time calling on this class of custom- 
ers. The many ramifications con- 
nected with foreclosures, transfers 
and assignment of rentals make it 


imperative to have trained men for 
this work. 


Enter the Air-Cooled Unit 


The most far-reaching and impor- 
tant development in the refrigeration 
field took place early in 1933. The 
long dreamt of and hoped for air 
cooled gas refrigerator was now a 
reality. Through our laboratory, a 
few isolated trial installations were 
made in the latter part of 1932. The 
results obtained with these early mod- 
els convinced us that this new prod- 
uct more than lived up to all of our 
expectations. This new refrigerator 
was a marked step in advance over 
the water cooled refrigerator. The 
water situation had always been 
somewhat troublesome, particularly a 
few years back when there was a dis- 
tinct water shortage over several 
months and the water situation re- 
ceived a great deal of publicity. 
Furthermore from time to time there 
had been considerable talk about in- 
creasing water rates. This actually 
became a reality at the beginning of 
this year when water rates were in- 
creased 50% as a temporary emerg- 
ency measure. 

We now have slightly more than 
16,000 air cooled gas refrigerators 
in service. The history cards of these 
refrigerators indicate that the sav- 

(Continued on page 141) 
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| | : ants are now standard equipment on 

a all Roberts-Gordon Conversion Burn- 
ers. These Radiants deflect the heat 
to the sides of the fire pot and cause 
the flame to impinge against the 
walls insuring low stack losses and 
maximum economy. 














STANDARD BURNER 


Complete thermostatic control. Made 
in three sizes to fit all sizes of round 
boilers or furnaces. Equipped with 
self-supporting streamlined radiants. 
New adjusting screw for regulating 
supply of air, insuring proper com- 
bustion. 









































Roberts-Gordon engineers point 
with pride to our new Iris adjustable 
orifice which, with a slight move- 
ment of a conveniently located and 
yet hidden arm, can change the gas 
adjustment as required. The new 
Streamlined Radiants simplify and cut 
installation costs. They are supported 
in a channel in the burnér head and 
























































RECTANGULAR BURNER will not move out of place after in- 
Made in three standard sizes: E ° . 
Dimensions of Burner For Grate Dimensions stallation. Only six radiants are re- 
SR 1017 12” to 18” W by 19” to 25” D 7 . 
SR 1g28 20” to 30” W by 29” to 30” D quired as compared to from twelve 
Equipeed with self-supporting streamlined radi renty of the leaning ty 
ants. New adjusting screw for regulating supply tg twen yo SC Taree. type. 





of air and new Iris adjustable type orifice. ; 

l | EE The Roberts-Gordon complete line 
| = offers Controlled Gas Heating Units 
“ . for heating the smallest home of the 

largest commercial building. Our con- 


veniently located warehouse stocks 
assure prompt shipments. 





























G TYPE BURNER 


Complete thermostatic con- 
trol or remote manual control 
with automatic pilot. Made 
in three sizes. Equipped with 
self-supporting streamlined 
radiants. New adjusting 
screw for regulating supply 
of air and new Iris adjust- 
able type orifice. 
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Home Service Fifty-Five Years 


Ago and ‘Today 


LTHOUGH Home Service, 
A as now recognized by the gas 

industry, is comparatively 
new, old records disclose the fact 
that former gas executives realized 
the value of cooking demonstrations 
as a means of educating house- 
wives on the proper use of domestic 
gas appliances. 

In 1879 the managers of various 
gas conpanies in the City of Brook- 
lyn, New York, united in an arrange- 
ment to secure the services of Miss 
M. S. Dodd, a graduate of Kensing- 
ton Museum, England, to give a se- 
ries of free public lectures. Accord- 
ing to references made to these dem- 
ontrations, taken from the April 16, 
1879 issue of the American Gas 
Journal, the lectures were “eminent- 
ly successful, being well attended, 
replete with interest and at the same 
time giving to many people, who 
would not otherwise be reached, a 
knowledge of the practical advan- 
tages of gas for domestic purposes 
other than those of illumination. The 
result is a very large inquiry for in- 
formation as to the use of gas stoves 
for cooking.” 

Again in March, 1891, the follow- 
ing item appears in the Journal: 
“The proprietors of the Altoona 
(Pa.) Gas Company have good rea- 
son to congratulate themselves on the 
good results that followed their en- 
terprise in engaging Mrs. Rorer— 
of cook book fame—to deliver a se- 
ries of lectures to the residents on 
the value and convenience of gas 
stoves for cooking, etc. The lectures 
were largely attended.” 


Early Home Calls 


Educational work on the use of 
gas for cooking was conducted in 
New Jersey in 1897-1898 by Mr. 
Philmer Eves, who was at that time 
sales supervisor in the commercial 
office of the Paterson and Passaic 
Gas and Electric Company at Pater- 
son, a predecessor of the Public 
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Service Electric and Gas Company 
of Newark. The work as done by 
the sales representatives who were 
taught the art of gas cookery by 
a Mrs. L. M. Ludlum, a well known 
cook. Later several women were 
employed as demonstrators. These 
women were good cooks and they 
were sent to the homes of customers 
when gas ranges were installed, to 
give instructions on lighting the oven 
and how to maintain a moderate, a 
slow or a hot oven. They usually 
gave a practical demionstration by 
baking a pan of biscuits. 

About this same time Mrs, Lud- 
lum was commissioned by the Phila- 
delphia Gas Works of Philadelphia, 
Pa., to visit all outside holdings of 
that company at more or less regular 
intervals for the purpose of conduct- 
ing cooking demonstrations. Five 
years later the infant organization 
required another member from the 
new business department to assist 
Mrs. Ludlum with her demonstra- 
tions. 

Thirty-three years ago a Home 
Service “Bureau” was started by the 
late William Judson Clark, Vice- 
President of the Westchester Light- 
ing Company, who was the first sales 
manager of the Consolidated Gas 
Company of New York. In May, 
1901, Mr. Clark employed and 


trained a corps of ten women fa- 
miliar with the art of domestic cook- 
ery, and sent them forth among cus- 
tomers as demonstrators of the 
proper operation and utility of gas 
ranges. ; 

At first these demonstrators con- 
fined their efforts to instructing the 
woman of the home in the mechani- 
cal operation of her gas range, but 
gradually this service was extended 
to instructions in the preparation of 
foods. Many other domestic gas ap- 
pliances also were added to the com- 
pany’s sales service from time to 
time, instruction on the use of which 
was best rendered in the homes 
where they were installed. The 
pioneer demonstrators strove earn- 
estly to keep abreast of these devel- 
opments and succeeded in a manner 
comparable to the achievements of 
their fellow pioneers in all the other 
phases of gas fuel service. 


Departments Organized 


Demonstrations of this kind, and 
similar services offered by food and 
appliance companies proved so val- 
uable in building good will and in- 
creased gas consumption that several 
other gas companies organized de- 
partments devoted especially to this 
work, ; 

The Brooklyn Union Gas Com- 
pany of Brooklyn, New York, was 
among the first to establish a Home 
Service Department. This was in 
1908. The department operated on 
a small scale until 1915, when under 
the direction of Miss Dorothy Buck- 
ley, a large space in the main build- 
ing was given over to the reception 
rooms and auditorium, and a staff 
of about eight people was assembled. 
The following item from the May 
29, 1916, issue of the Journal gives 
a very good idea of the success of 
this department from the start: 

“Since the opening of the Domestic 
Science School in their new quarters 
the Ist of February, 1915, there has 








May, 1934—American Gas Journal 


been a total audience of 55,532 
women, 11,645 enrollments and 6,373 
certificates were issued.” 

In Philadelphia as the demonstra- 
tions grew in popularity, the man- 
agement decided in 1910 to organize 
an independent cooking instruction 
department with a greatly increased 
personnel. 


The number of instructors in each 
group was increased in 1911 to 
twenty and remained thus until the 
entire department came under the 
direction of Mrs. Ludlum a year 
later as a result of the resignation 
of Mrs. Carrowl. 

In 1911, Miss Mary E. Dillon, then 
office manager of the Brooklyn Bor- 





Gathering of Housewives for a Home Service Lecture and Demonstration at 
Brooklyn Union Gas Company, 1916. 


Mrs. Ludlum was made chief in- 
structor of the department and placed 
in charge of a group of ten instruc- 
tors with headquarters in the com- 
pany’s office at 1706 North Broad 
St. A similar group was stationed 
in the downtown office of the com- 
pany at llth & Market Sts., under 
the supervision of Mrs. A. A. Car- 
rowl. 

The duties of these instructors 
were to follow up all sales of gas 
ranges, to instruct customers in the 
proper use of their new appliances 
and to assist them, if possible, with 
their cooking problems. The instruc- 
tors were also required to make 
house-to-house calls in their respec- 
tive districts with a view to main- 
taining friendly customers relations. 
The instructors were not directly re- 
sponsible for sales but leads which 
they supplied to regular salesmen fre- 
quently resulted in sales. 

Coal ranges, at this time, were 
used to a considerable extent for 
heating as well as cooking and in 
many homes the gas range was dis- 
connected during the winter as a 
means of economizing. It was part 


of each instructor’s job, therefore, to 
help educate customers to the advan- 
tage of cooking with gas the year 
around. The instructors’ were also 
frequently called upon for informa- 
tion regarding the use of gas for 
illumination. 


ough Gas Co., Coney Island, New 
York, and now president of the com- 
pany, realizing that there was a large 
potential market for gas, employed 
Miss K. S. Mulhern to survey their 
territory, of approximately 7,200 ac- 
tive meters. During the spring, 
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summer and fall Miss Mulhern called 
on every customer on the company 
lines. Being a good cook and a fair 
mechanic, she conducted an educa- 
tional campaign and made many 
minor adjustments on customers’ ap- 
pliances while counting the ranges, 
water-heaters and so forth then in 
use. The resulting increase in range 
sales was most gratifying to the com- 
pany. The following spring the com- 
pany opened a new district office, 
featuring among other things a model 
kitchen.. Miss Mulhern was made 
manager of this new district office. 

In 1915 the Public Service Elec- 
tric and Gas Company of Newark, 
New Jersey, decided to assign a pro- 
fessionally trained woman to carry 
on the work started by Mr. Eves 
and Miss Ada Bessie Swann, a grad- 
uate of the Boston School of Do- 
mestic Science, was assigned to the 
Plainfield commercial office of the 
company to advise women on food 
preparation, cooking and other home- 
making problems. 


A New Era 


After the World War, several de- 
partments which previously had been 
suspended were resumed and 1919 
started a new era in Home Service. 

The gas companies in the Ohio 
vicinity were faced with a shortage 
of natural gas in 1919, and the East 
Ohio Gas Company of Cleveland em- 
ployed Mrs. Luella M. Fisher, who 
had previously made a very thorough 
study of the gas situation, to assist 
them in educating their consumers in 





New York Consolidated holds a Cooking Demonstration in 1910; Sign in Upper 
Right Corner in Four Languages. 
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gas conservation. She addressed do- 
mestic science classes in the College 
for Women of Western Reserve 
University, entire teaching staffs of 
domestic science classes in high 
schools and also women’s clubs on 
the proper uses of gas appliances. 
Her duties also included answering 
complaints from consumers. This 
was the beginning of Home Service 
in Cleveland and Mrs. Fisher’s asso- 
ciation with the gas industry. 

A few years later as Home Serv- 
ice director of the Erie Stove and 
Manufacturing Company of Erie, 
Pa., Mrs. Fisher travelled through- 
out the United States giving lectures 
and demonstrations to high schools 
and colleges and groups of women in 
co-operation with gas companies. The 
organization of several Home Serv- 
ice departments can be credited to 
her good work. 

The year 1922 is an important one 
‘in the history of Home Service as it 
was in that year the value of Home 
Service was officially brought before 
the American Gas Association. 

Mrs. Anna J. Peterson, Home 
Service director of the Peoples Gas 
Light and Coke Company of Chicago, 
gave an address before the commer- 
cial section of the A.G.A. in Atlan- 
tic City entitled “Teaching Women 
to Cook Helps Gas Sales.” Her 
talk depicted the work done by her 
department, which .was organized in 
March of that year. Each morning 
during the convention Mrs. Peterson 
also gave cooking demonstrations 
which were largely attended by the 
lady visitors to the convention. 

In addition to this, Mr. Philmer 
Eves, then advertising manager of 
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Exterior “Demonstration Coach” or “Travelling Kitchen” Philadelphia Gas Works, 
1934, 


the New Haven (Conn.) Gas Light 
Company, was appointed chairman 
of the sub-committee of the Ameri- 
can Gas Association called the Home 
Economics Service Bureau. The 
duty of this committee was to make 
a study of home economics work as 
it was being done throughout the gas 
companies, 

At the A.G.A. Convention in 1923 
Mr. Eves delivered his report on 
Home Service activities which in- 
cluded the results of a questionnaire 
sent to gas companies. Fourteen gas 
companies then had home economics 
departments in operation, thirty-one 
companies indicated an intention to 
establish a department and thirty- 
nine were interested. Mr. Eves rec- 
ommended that the Home Economics 
Service Committee should continue 
to function and proposed to the man- 
aging Committee of the Commercial 





Demonstration Truck used by The a Gas Light & Coke Company, Chicago, in 
1923 


Section that they appoint as chair- 
man of this committee for 1923 a 
Home Service director in the work. 
The Commercial section indorsed his 
recommendation to appoint Miss Ada 
Bessie Swann of the Public Service 
Electric and Gas Company of New- 
ark, N. J. 

The first committee was composed 
of representatives from the follow- 
ing companies who then had Home 
Service departments : 

New Haven Gas Light Company, 
New Haven, Conn. 

Laclede Gas Light and Coke Co., 
St. Louis, Mo. 

Brooklyn Borough, Gas Co., Coney - 
Island, N. 

East Ohio Gas Co., Cleveland, 
Ohio. 

Georgia Railway Light & Power 
Co., Atlanta, Ga 

Public Service Elec. & Gas Co., 
Newark, N. J. 

Peoples Gas Light & Coke Co. 
of Chicago, IIl. 

Home Service progressed rapidly 
in the gas industry through the ef- 
forts of this committee and in 1926 
Miss A. Deane Dowell was appoint- 
ed A.G.A. Home Service counsellor. 
Under her direction the activities of 
the Home Service Committee broad- 
ened. Summer courses for Home 
Service workers were started in 1926 
in Teachers College, Columbia Uni- 
versity; New York, and in 1929 a 
short course was established at the 
Testing Laboratory of the American 
Gas Association at Cleveland, Ohio. 
Both of these courses proved of value 
in acquainting Home Service direc- 
tors with the mechanical operations 
of the various gas appliances. 

In August, 1929, Miss Jessie Mc- 
Queen, a food and nutrition special- 
ist of Montana State College, was 
appointed A.G.A. Home Service 


‘counsellor, upon the resignation of 


Miss Dowell, and has served in that 
capacity since. 


(Continued on page 155) 
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The Gas Show Window—A Youngster 
That 


Matured 
Rapidly 


By RAY MARTIN 


Director of Display, Consolidated 
Gas Company of New York 


HEN sinianiuila supplanted 
dirt roads and wooden shoes 


were replaced with leather 





Above—Northern Union Gas Company, 
New York, Windows in 1900. 


Left—Standard Gas Light Company, New 
York, Window in 1907. 


show windows were predestined to 
become a forceful advertising me- 
dium. But it is hardly necessary to 
go back so far. Witness, for example, 
a New York City gas office as re- 
cently as 1900. Utility company 
window display was unknown. Af- 
ter all, weren’t windows intended 
for light? If folks wanted to rent 
or buy a hot plate or cooker— 
they should know enough to go in 
and order it. Fortunately, some 
did, but by 1907 the impression 
developed that it might be better 
salesmanship to construct larger win- 
dows through which the actual ap- 
pliances could be seen. An era of 
increased sales and rentals followed 
the introduction of actual show win- 
dows. Just what portion of the in- 
crease can be attributed to thesé early 
window efforts is very much a mat- 
ter of conjecture, but increases there 
were and window displays consisting 
of nothing more than appliances and 
price cards got some of the credit. 
Therefore, the practice of filling win- 
dows with unrelated merchandise 
continued. 

As recently as 1920 the accepted 
gas company window display still 
boasted a miscellaneous assortment 
of appliances and placards on the 
assumption we presume that enough 
people would look and read to justify 
the porter’s labors. In reality, few 
passersby actually stopped because 
such windows were dull and unin- 
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viting. In some cases the plate glass 
itself frequently needed cleaning. 
This curious condition was not neces- 
sarily the result of inertia. A few 
of the more progressive companies 
tried artificial flowers, decorative 
screens—even cloth draperies, but 
the gas range or water heater still 
aroused about as much “parlor orna- 
ment” interest as a percolator on a 
mantelpiece. The window shopper 
of 1920, for example, was confront- 
ed with water heaters used as May 
poles and many other rather ques- 
tionable attempts at sales stimula- 
tion. It was one thing for a gas 
company to even want to advertise 
in its show windows and quite an- 
other to find a way to do it. Asa 
result, and in the light of present 
practice, most show windows were 
just mishandled. 

In 1921 a revolutionary thing hap- 
pened. The Chicago Gas Company 
enclosed the first of its Michigan 
Avenue show windows. Permanent 
backs and roofs were built in—but 
the gas range still appeared with a 
bunch of roses and puffed cloth. 
These window displays undoubtedly 
represented a definite advance. They 
were nice to look at but still lacked 
any advertising appeal. However, it 
was a beginning. It was, according 
to the best information available, the 


The Window Trim of 1923 Shows Growth. 
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New York Consolidated makes use of the Maypole Principle to Decorate Water 
Heater, 1920. 


first time that utility company show 
windows were considered as an ac- 
tual advertising medium. Gradually, 
it became apparent that utility com- 
panies must create a definite type of 
window advertising suitable to their 
own needs if their windows were to 
return a profit. Consequently, that 
all-embrasive organization known as 
a Display Department was born. The 
result, after some research and ex- 
periment, was an en- 
tirely new type of win- 
dow display that at first 
resembled a_ hybrid 
born of showmanship 
and periodical advertis- 
ing. The first displays 
of this new order pro- 
duced in 1923, were 
rather crude. For exam- 
ple, a hand-lettered card 
and a cut-out Dutch 
girl looking at the latest 
in gas lighting was ac- 
cepted as sales inspir- 
ing. However, the crea- 
tion of a new advertis- 
ing medium was in 
progress. Allowances 
were generously made. 
Steady development 
followed, resulting, in 
1927, in such advertis- 
ing as “They’re not 
parlor ornaments.” 
Many faults are now 
self-evident in this par- 
ticular display, but only 
seven years ago it was 
sufficiently well reg- 
garded to inspire the 
use of similar window 
displays by an increas- 
ing number of gas com- 
panies. It represented 
another milestone in 





the development of window adver- 
tising. 

Since 1927 we have witnessed tre- 
mendous strides in display advertis- 
ing at least comparable to contem- 
porary development in all other ad- 
vertising media. The lettering, art, 
and conception that go to make up 
today’s effective window display have 
been considerably improved, but they 
are nothing more than the develop- 
ment of the trail blazing Dutch girl 
of 1923. 

Today’s Display Department 
knows more about showmanship; it 
knows more about advertising and 
advertising psychology; it knows 
more about color psychology and a 
host of other technical things, but it 
must have the opportunity to apply 
such knowledge if the development 
of show window advertising is to 
continue. The utility companies that 
have given display advertising a le- 
gitimate trial now regard it as not 
only an effective promotional force, 
but as the most effective advertising 
per dollar invested. 

Further development of window 
advertising is also a matter of con- 
jecture. The future undoubtedly 
holds many new things, but in the 
meantime we can contrast today’s 
methods — including appliance-less 
water heater and furnace displays— 
with the probable reactions of a con- 
temporary window shopper viewing 
the windows of a gas company treat- 
ed in the 1907 tradition. If she 
stops at all she probably sees a gas 
range. She realizes that it’s nice 
looking, done in rather harmonious 
colors, but what of it? Hers is black 
but it till cooks. A tall cylindrical 
tank, perhaps painted green, reminds 
her of her hot water boiler at home. 
A card alongside says something to 
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the effect that it’s 
an automatic water 
heater. A white re- 
frigerator — “Isn’t 
that funny — when 
did the Gas Com- 
pany start to carry 
Frigidaire?’ There 
are other cards in 
the window, but 
she has neither time 
—nor inclination—- 
to read them. She 
passes on to other 
windows—more in- 
teresting windows. 
She did not realize 
that the gas range 
she saw was 
equipped with an 
oven heat regulator 
and an_ insulated 
oven. She could 
hardly be expected 
to visualize the irn- 
mediate hot water 
supply that would 
always be hers if 
she bought the 
automatic gas 
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Ray Martin for New York 
Consolidated in 1927. 
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water heater, be- 
cause there was 
nothing to assist 
her in forming a 
mental picture. The 
statement that ice 
was made by a gas 
flame seemed too 
ridiculous to  be- 
lieve. 

This is probably 
what would happen. 
if gas company 
windows _ reverted 
to their original 
function of merely 
showing appliances. 
But moving back- 
wards needs no 
further considera- 
tion. Show win- 
dows today have a 
definite place in the 
advertising pro- 
gram of the gas in- 
dustry. Their job 
is to create interest 
in the comfort and 
convenience that is 
(Cont. on page 157) 
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The Story of 
Air Conditioning 


By A. M. APMANN 


HE FIRST methods of heat- 
f ing served a part of the needs 

of air conditioning, and to those 
in the northern climates gave added 
benefits for the greatest comfort 
needs. However, the methods and 
equipment—open fires in tents and 
shacks, a roaring fire room in the 
center of the monastery or even the 
Franklin stove—can only be classed 
as partially adequate. The portions 
of the body towards the fire roasted 
and those away froze. 

In 1848 Elsner developed an al- 
most non-luminous gas burner for 
cooking purposes. The fate of this 
burner can best be stated by noting 
that the housewives were not entire- 
ly satisfied with it; it ended as a 
heating stove for churches. After it 
had “proved” itself in the Berlin 
Cathedral, it was also adopted for 
heating St. Catherine’s Church in 
Hamburg. However, this particular 
piece of equipment does not seem to 
have created great interest in gas, 
and next came the combination coal 
and gas grates in warm air furnaces 
in the natural gas regions. Then 
soon followed gas designed furnaces 
of cast iron and sheet steel construc- 


tion. The cleanliness of gas fuel 
can scarcely be set down as satisfy- 
ing the 5th factor of year-round air 
conditioning as defined by E. D. Mil- 
ener? : 

1—Heating. 

2—Humidifying. 

3—Cooling. 

4—Dehumidifying. 

5—Cleaning. 

6—Circulating. 

During this period the furnace 
equipment for solid fuels was sorely 
beset by radiated heat with the sub- 
sequent foundation at the University 
of Illinois of a research program 
extending over many years. 


About the time of the World War 
some few gas companies actually be- 
gan to supply complete winter air 
conditioning installations. Many were 
nothing more than glorified Elsner: 
burner installations with forced cir- 
culation, humidification and a modi- 
fication of a sawdust catcher. The 
results were astonishing, however, 
and all homes on or near gas lines 
now became prospects for gas heat, 
for the gas fired boiler had been a 
stable article of commerce since be- 
fore 1905. 

In the middle of the last decade, 





* Paper delivered at A.S.R.E. Meeting, 
January, 1932. 





Fig. 2—A glorified Rector System of 1916 wherein forced circulation, humidifica- 


tion, and dust catcher was employed, all automatically controlled. 
Individual thermostatic 
valves controlling the burners were also connected with the room register. 


used for heating surface. 
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room control. 


the floor register would automatically shut off the burner supplying heat to the 
particular room. 
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Fig. 1—Portland Gas & Coke Company 
Gravity furnace developed in 1915 employ- 
ing Vento cast-iron radiation. This fur- 
nace was exclusively used by the Port- 
land Gas & Coke Company until 1921 
when a new type of cast-iron radiation 
was developed. At the same time sheet- 
steel radiation was developed as an alter- 
native to the cast-iron, which latter idea 
became more popular on account of lower 
selling price. Many of these installations 
had forced air circulation, automatic hu- 
midification, various types of dust catch- 
ers and air washers. 


the development of the automatic 
furnace fan and the exploitation by 
its inventor gave forced air heating 
a great impetus and gradually im- 
provements were introduced so that 
mechanical circulation proceeded 
even if gingerly. About this time 
(1927-1928) we were cajoled into 
theatres with the promise of ‘‘20 de- 
grees cooler inside” and most of us 
froze going in and sweltered on our 
way out. The mechanical cooling 
systems were installed “not too wise- 
ly but too well,” so that air condi- 
tioning (cooling) lost much ground. 
These installations also served to 
focus attention on certain features 
of cooling comfort too lightly con- 
sidered previously. The Committee 
on Industrial Gas Research, who 
were carrying on a number of proj- 
ects of gas research and develop- 
ment, were charged with the super- 
vision of the project of creating suit- 
able gas fired equipment for year- 
round air conditioning. A review of 
their annual reports shows clearly 
that they were headed in the right 
direction. 


The use of gas for air condition- 
ing has almost equal antiquity with 
the conflict between the priests of 
Baal and Elijah for the following 
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of the people; we read that in the 
construction of the oracle of Apollo 
at Delphi? the divisions of the in- 
terior were the pronaon .. . “the 
cella, where a perpetual gas fire 
burned on the hearth, and where was 
placed the amphalos . . . and the 
adytum, where the oracles were de- 
livered.” Within the latter “and 
over a deep chasm issued a peculiar 
mephitic vapor, where the Pythia de- 
livered its revelations.” Here it is 
—the original connection between 
gas, heating and conditioning. 

Then came the various Dark, Mid- 
dle and more modern Ages down to 
Murdock when gas became an indus- 
try and not an intoxicant to the 
priestess of Apollo. Practically 
everyone knows the story of the in- 
dustry from that point on. 

Originally intended for illumina- 
tion of homes and streets, gas grad- 
ually became a factor for cooking in 
the period after the Civil War. To 
be sure, the appliances were quite 
different in appearance and results 
from the completely automatic range 
of 1934 but a step away from a sin- 
gle confining activity had been taken 
and the gas industry embarked along 
the correct and most desirable course, 
that of heating. 


An Idea Still Dormant 


But air conditioning was still some- 
thing to be coined. About the end 
of the 19th century a few water heat- 
er manufacturers first proposed the 
use of the larger units for house 
heating purposes, but it is really dif- 
ficult to fix exactly the date of the 
first gas fired furnace jobs. How- 
ever, it is probable that the earliest 
warm air installations were private 
and antedated the turn of the cen- 
tury. This omits the portable and 
fixed room heaters of the porcelain 
bowl, reflector and other types and 
the previously mentioned Elsner 
heater. About 1905 a unit type ot 
gas fired warm air furnace became 
commercially available, but was re- 
stricted to the natural gas districts. 
It was distinctly better than the com- 
bination grate coal and gas furnaces. 
This change was one of mere substi- 
tution of one fuel for another and 
produced little if anything to the 
progress of air conditioning. 

The real beginning of an. organ- 
ized plan for warm air heating came 
in 1911 when the Portland Gas & 
Coke Company cut the gas rate to 
50 cents per M cu. ft. for house heat- 
ing purposes. For the first few years 
the only systems installed were grav- 
ity systems, but about 1915 the first 
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truly winter air conditioning units 
were put in operation. The gravity 
unit in use at that time is shown in 
Fig. 1. This furnace, in use from 
1915 to 1921, consisted of Vento cast 
iron radiator sections, drilled pipe 
burners, magnetic gas valve and in- 
sulated sheet metal jackets. The cast 
iron sections had a very great ra- 
diating surface which gave very ef- 
ficient heat transfer and uniform dis- 
tribution and air flow among the 
outlets. Fig. 2 shows an installation 
of this type made in 1916 in a large 
home which also included forced cir- 
culation, humidification by means of 
an automatic float feed, and a dust 
catcher. The burners were operated 
by individual room thermostats with 
the magnetic valves for each burner 
being controlled by the flow register, 
so that the magnetic valve could not 
open if the register was closed. This 
unit also had the fan and humidifier 
under automatic control, so that it 
can be readily claimed that here is, 
if not the earliest, at least one of the 
first half dozen complete winter gas 
fired conditioning jobs. Meanwhile, 
manufacturers of gas appliances be- 
came interested in that vast 53 per 
cent of the country’s homes using 
warm air heat, and many designs 
were produced. 

One of the earliest of these fur- 
naces, which was widely distributed 
in natural gas belts, consisted of rel- 
atively large size sheet metal radia- 
tors with air passages around and 
between the vertical passes of the 
furnace. Good operating efficiencies 
were obtained by careful proportion- 
ing of the radiators, heating surface 
and flue passage. A _ reverse -flue 
aided materially in producing this 
efficiency. The value of this design 
is evident when it is found that even 
today this unit continues as one of 
the leaders. 


First Humidification 


Humidification was first produced 
by manually filled pans. Later au- 
tomatic float feed pans and thermo- 
statically controlled water valves 
served to maintain proper pan levels. 
About 1926 Armbrusted designed an 
appliance chiefly for humidification. 
Water from a small orifice was di- 
rected against a porcelain plate. The 
velocity of impact virtually atomized 
the water which was completed by 
passage of the moisture laden air 
over a large heating surface. Unfor- 
tunately, the development was ahead 
of the market, so that the many ad- 
vantages were not sufficient to over- 
come lack of interest plus the very 
few weaknesses. 

A separate gas heated humidifier 
was then entirely forgotten until the 
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past year, when a very efficient and 
compact evaporative type was built. 
This unit is now available for com- 
pletely automatic action. 

Early in the twenties a new force 
came into the field—the automatic 
furnace fan. Fans or blowers had 
always been like gas fired equipment 
—ON or OFF. This method of op- 
eration brought about serious oper- 
ating deficiencies as well as unneces- 
sarily higher operating costs. It re- 
mained tor J. C. Miles to solve this 
problem, by the use of extremely 
light but unbalanced louvres in par- 
allel with the fan. With the fan 
stopped, the louvres, because of un- 
balanced weight, opened by gravity. 
As soon as the fan started the air 
pressure created in the air passages 
of the furnace closed the louvres un- 
til the fan should again stop. The 
result was the full delivery of air 
through the furnace both with the 
fan in operation or when stopped. 


Fuel Savings 


Savings in fuel depended on the 
excellence of the system, and ranged 
from 15 per cent for the well laid 
out system up to 40 per cent for the 
poorly equipped home. A champion 
of a cause like this could not fail 
to have a great influence and we 
find that in 1930 at least 50 per cent 
of the gas fired furnaces were sup- 
plied with blowers, filters and auto- 
matic humidifiefs. The final step in 
winter air conditioning was taken by 
the Bryant Heater & Mig. Co., with 
the introduction of the Dualator. 
This appliance has many distinctive 
features previously available only for 
larger buildings. The basis is a 
steam boiler, so that steam or vapor 
is available for those portions of a 
building in which radiated heat is 
desirable for installation or other 
reasons. Filtered air blown over a 
humidifier and through a fin type 
indirect radiator becomes moistened 
and warmed. This conditioned air 
is then circulated to the desired lo- 
cations. Automatic temperature con- 
trol provides for independeftt opera- 
tion of either radiated heat or condi- 
tioned air if necessary. 

Experience of the users over sev- 
eral winters has shown the value of 
this type of heating for close accurate 
control of home conditions, and gen- 
eral comfort of the occupants. But 
excellent as these units are, the year- 
round answer still remained un- 
solved. 

Attempts had been made by many 
manufacturers of furnace equipment 
to combine a furnace, with its fan, 
filters and humidifier, with electrical 
refrigeration units. The economic 
difficulties of 1930-34 have unfortu- 
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nately retarded their introduction, so 
that their results seem to be of the 
order of independent cooling units 
rather than of a contribution to the 
progress of the gas industry. 

But after the development of many 
lines of highly satisfactory winter 
conditioning units, there came the 
report by the Committee on Indus- 
trial Gas Research® which was sig- 
nificant. 

Their initial report on this topic 
says in 1929— 

“There are two methods whereby 
gas can be used for summer air con- 
ditioning. A thorough investigation 
is being made concerning the possi- 
bilities of each and the chances of 
ultimate success appear very promis- 
ing. It is expected that a contract 
for research and development will be 
entered into this fall.” 


Tests With Silica-Gel 


Their report* a year later is as 
follows: 

“A study of the requirements for 
human comfort in summer time 
showed that not only should the 
temperature of a room be decreased 
but that a reduction in the moisture 
content of the air contributes to 
comfort to an equal extent. Repre- 
sentatives of the committee began 
working with the Silica-Gel Corpo- 
ration to apply this principle of dry- 
ing air, or dehumidification, to 
building cooling, as it was shown 
that burning gas could be used to 
revivify the Gel after it had become 
saturated with moisture taken out of 
the air. This system has been per- 
fected to the point where several 
very large installations are in opera- 
tion, mostly using oil. During the 
summer of 1929, an additional in- 
stallation using natural gas was made 
in a Pennsylvania theater. That in- 
stallation operated through the sum- 
mer and clearly demonstrated that it 
is possible to economically apply gas 
to building cooling using this meth- 
od. This summer an installation has 
been made in a large bank building 
in Baltimore, Maryland, and while a 
number of minor difficulties have 
yet to be ironed out, there is no 
doubt but that the installation will 
prove entirely successful. While the 
field for building cooling has not yet 
been applied to dwellings, every in- 
dication points to the fact that we 
are fast coming to the time when 
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owners of high class residences will 
consider the installation of house 
cooling.” : 

“Progress in the application of gas 
to house cooling is also being made 
in another direction. The Carrier 
Engineering Corporation which has 
been the leader in developing and ap- 
plying compressor units to building 
cooling have become convinced that 
there are real possibilities in apply- 
ing gas to summer air conditioning. 
This Corporation has recently begun 
the development of a system utiliz- 
ing gas and it is expected an initial 
installation will be made before the 
summer is over.” 

“The growing appreciation of the 
importance of dehumidification is 
helping to pave the way for gas cool- 
ing. It is quite possible that ulti 
mately we will have complete air 
conditioning systems to offer. These 
will heat and humidify in the win- 
ter, and cool and dehumidify in the 
summer.” 


In June, 1931, the 5th Report of 
the Committee was made public. 
This report®, the third discussing the 
house cooling research, while still 
restrained has at last found the 
points wherein gas is far superior, 
and unhesitatingly joined the issue 
on the principles involved in year 
round conditioning. 


Important Committee Findings 


The section devoted to cooling in 
this report exceeded eight pages of 
text with 4 illustrations. Only a few 
very brief extracts can be made. Two 
paragraphs on page 70 state definite- 
ly the conclusions drawn from the 
laboratory investigation along the 
lines which seem still to be the most 
valid for the proper solution of this 
possible additional load. 


“The various engineering consid- 
erations that have caused some of 
the leaders in heating and ventilating 
to develop and apply different prac- 
tices, all are important because they 
have a bearing on the speed with 
which gas will be sold and also the 
extent to which it will be possible to 
finally develop the business. It is 
our determination to use to the full- 
est extent the valuable points of 
each practice. We are projecting 
gas into the air-conditioning field 
with the determination to use the 
versatility of this source of energy 
to the fullest extent. 

“By definitely recognizing in the 
very beginning that cooling and de- 
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humidifying are two separate opera- 
tions and setting out to do them sep- 
arately, we believe that we are lay- 
ing the foundation for an entirely 
new technique in the art of summer 
air conditioning. It is possible that 
this new technique will enable air 
conditioning to be sold to an extent 
that has not’ heretofore been 
dreamed of.” 


Realizing, however, that engineer- 
ing is less unanimous than many 
other less exact sciences, the Com- 
mittee continues its interest in the 
refrigeration methods proposed by 
the Carrier Engineering Corporation 
who have repeatedly stated that in 
their opinion gas will be the only 
satisfactory source of energy for 
household summer air conditioning. 


Vital Progress 


In spite of the general reduction 
in business activity in 1931 and 1932, 
the research on year round condi- 
tioning continued with installations 
being made not only in representa- 
tive dwellings, but also for commer- 
cial and industrial buildings in Dal- 
las and Baltimore. The results of 
this work were presented by E. D. 
Milener in a critical analysis®, “Sum- 
mer Air Conditioning of Resi- 
dences,” which discusses in great de- 
tail the use of capillary attraction for 
removing excess moisture (the part 
that produces the ‘oppressive feel- 
ing) from the summer air in the 
home by the use of gas service. The 
paper concludes with the summary: 

“Research and development in 
this field is not complete. How- 
ever, at this convention, for the first 
time is exhibited, as a result of re- 
search, practical equipment, which 
uses the same source of energy win- 
ter and summer for supplying the 
two missing links of year round resi- 
dential air conditioning. That is 
progress. What effect that progress 
is going to have on refrigeration and 
on refrigeration engineering I do not 
know. We in the gas industry have 
approached this subject of summer 
air conditioning strictly from the 
viewpoint of its being essentially a 
part of year ’round air conditioning. 
We believe that as things develop 
there will be need for a closer tie-in 
between our respective fields. That 
is why we have made our whole ap- 
proach to this subject an open book 
and we hope that the work which we 
have done will contribute toward a 
clearer “understanding of the subject 
on the part of all concerned, and 
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with that clearer understanding I am 
sure we will be brought closer and 
closer together.”’ 

That this closer cooperation start- 
ed is apparent from the Research 
Committee’s Report’ which states: 

“Following the convention of the 
Refrigerating Engineers, eight ad- 
dresses on the subject were given be- 
fore various national and regional 
bodies as a result of requests re- 
ceived from them.” 

“As more attention was paid to 
the subject, the wisdom of the 
scheme has been recognized. The 
committee was therefore particularly 
pleased at the recent action of the 
American Society of Heating and 
Ventilating Engineers in adopting a 
mew official comfort chart in which, 
for the first time, separate summer 
and winter comfort zones are estab- 
lished, the summer zone being five 
degrees higher than the winter zone 
for corresponding humidities. 

“The immediate problem facing 
the gas industry in connection with 
developing summer air conditioning 
business is largely a commercial one. 
With the technique and equipment 
developed for conditioning buildings 





* Preparing Industrial Gas Technique to 
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with gas by either the dehumidifica- 
tion or modified refrigeration meth- 
ods, the need is to secure sufficient 
initial installations so that manufac- 
turers can build up a production at 
prices that are as low as possible. 
The Research Committee is making 
every possible effort to bring this 
about.” 

The experience of the users of 
gas service was excellent, for the 
year 1933 is one only of results, op- 
erating costs, load factors and, best 
of all, the few words devoted to this 
phase of the Research Committee’s 
work in 1933 in their annual report®: 

“The committee early set a goal 
to work toward applying gas to the 
average eight or nine-room dwelling. 
That goal, which now appears to be 
entirely practicable, was ‘Condition 
a whole house throughout the sum- 
mer at a cost of $100 or less.’ The 
field tests indicate that a plant for a 
whole house will be used anywhere 
from 400 hours to 600 hours per 
summer, depending upon the lati- 
tude.” 

“Studies, tests and limited actual 
manufacturing experience in manu- 
facturing seem to indicate that, for 
the same capacities, gas equipment 
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can be manufactured to sell at prices 
easily competitive with equipment 
using other sources of energy. 

“During the year additional instal- 
lations have been made in Philadel- 
phia, Chicago, Baltimore, Brooklyn 
and Kansas City. Other installations 
will be completed before the summer 
is over. The first gas installation 
in a restaurant was made in Brook- 
lyn, and the first installation in a 
public library was made in Balti- 
more. One of the large display 
buildings at A Century of Progress 
Exposition is cooled with gas.” 

And now it is stated that the Com- 
mittee is cooperating with the Uni- 
versity of Illinois Medical School to 
measure the benefit that hay fever 
and asthma victims can gain from 
the gas operated adsorption method. 

That the Gas Industry through 
this Committee is aware of the needs 
of today’s life was seen in February 
with the first showing of room sized 
gas operated room coolers. This de- 
velopment is rapidly reaching the 
production stage. 

With the art developed to a point 
where gas service is available for 
any and all air conditioning needs, 
the ground work is laid. It is now 
necessary that all gas men join in 
reaching the goal of better load factor 
by elimination of the summer valley. 
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Development of The Gas Refrigerator 


(Continued from page 128) 


ings which we anticipated both in 
installation and maintenance costs will 
be more than justified. 

The air cooled gas refrigerator in 
a little more than a year has awakened 
a tremendous amount of latent inter- 
est in gas refrigeration througout 
the country. Many gas companies 
that were slow to get back of the old 
water cooled refrigerator because of 
water conditions, water rates and 
several other related problems are 
now wholeheartedly sponsoring this 
new product. A national campaign, 
conceived by and carried on under the 
auspices of the Refrigeration Com- 
mittee of the American Gas Associa- 
tion, featuring the air cooled gas re- 
frigerator is now under way. From 
all indications this promises to be the 
biggest unified sales campaign on a 
single appliance ever conducted in 
the industry. 

Gas refrigerators have been sold 
in the past few years with a two year 
guarantee against defective parts and 
workmanship. While quite a number 
of refrigerators were gradually work- 
ing out of the warranty period every 
year we continued to replace parts 
free of charge until February 1, 1934. 
At that time because of the increased 
number of refrigerators already out 
of warranty it was found necessary 
to begin charging for replacement 
parts. No change was made in the 
policy of free labor service. 

In the past, it had been our policy 
to service gas refrigerators at the 
request of tenants in apartment 
houses. It was felt desirable to con- 
tinue to act upon calls directly from 
the user who in the majority of 
cases, however, would not be 
authorized to approve a charge nor 
pay for parts that might be 
needed. To meet this situation a 
plan was worked out whereby the 
apartment house owner and the 
owners of individual refrigerators 
could contract with us to replace 
defective parts on annual basis for 
a stipulated amount. This plan in 
effect continues the same type of 
service that was rendered while the 
refrigerator was operating under 
the manufacturers warranty at a 
cost of $2.00 per year per refriger- 
ator for wholesale or apartment 
house customers and $3.00 per 
year per refrigerator for retail 
customers. At this time, less than 
three months after this new policy 
was announced, parts replacement 
contracts for about 50% of the 
refrigerators out of warranty have 


optional with the customer whether 
he elects to sign the contract or pay 
for parts as and when needed. 

There are slightly over fifteen mil- 
lion homes in this country supplied 
with gas service. It is estimated that 
approximately 25% of them have 
been sold some type of electric re- 
frigeration and another 3% possess 
gas refrigerators, leaving a balance 
of 72% without any kind of mechani- 
cal refrigeration. This vast unsold 
market plus an ever increasing re- 
placement market year after year 
clearly indicates the tremendous pos- 
sibilities open to the refrigeration in- 
dustry. The gas refrigerator today 
is in all respects equal to and in many 
respects far superior to its electric 
competitors. With such a product the 
gas industry has an opportunity to 
secure a large percentage of this pos- 
sible market. Is it worth going 
after? 

I think the results obtained by our 
own company over the past seven 
years express more forcefully the 
value of the refrigeration load than 
anything else that might be stated. 
At this time we have over 150,000 
refrigerators operating on our lines. 
This means that our refrigeration 
load alone amounts to more than two 
and a half billion cubic feet annually. 
It is interesting to note that there 
are only fourteen cities in the United 
States serving manufactured gas that 
have a total annual sendout of more 
than two and a half billion cubic feet. 
Measured in another way our refrig- 
eration load is equal to the entire 
sendout of an eastern industrial city 
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with a population of over 300,000. 
Additional load in such proportions 
from a single appliance would seem 
to be well worth going after. 
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Convention Calendar 


May 


14-18 National Fire Protection As- 
sociation, Atlantic City, N. J. 
21-22 A.G.A. Joint Committee Con- 
ference of Production and 
Chemical Committees, Hotel 


New Yorker, New York, 
N. Y. 
June 
4- 5 Canadian Gas _ Association, 
Montreal, Can. 
5- 8 The Institution of Gas En- 
gineers, London, England 
18-21 National Association of Pur- 
chasing Agents, Cleveland, 
Ohio 
September 
1-4 International Gas Association, 


Zurich, Switzerland. 


Pacific Coast Gas Associa- 
tion, annual convention, Hotel 
Del Monte, Del Monte, Calif. 
Clifford Johnstone, managing 
director. ~ 


11-13 


October 
Week of 29th—American Gas As- 
sociation Convention and 
Exhibition, Atlantic City, 
N. J. 
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History of Industrial Gas Utilization 


(Continued from page 104) 


approximately 1885 but here the’ 
cooking and heating load was added 
to the gas sales. In 1900, gas for 
industrial and electric generation was 
accepted by the industry at large and 
this is clearly indicated by the tre- 
mendous increase in gas sales over 
the short period of time of natural 
gas sales for fifty years. 


50 


of the achievements of the Industrial 
Research Committee. 

The committee is making wonder- 
ful progress in the research of the 
application of a direct gas fire to the 
vitrification of sheet steel. This in 
all probability will be made known to 
the industry within the very near 
future. 





































































































50 
40 TOTAL SALES 40 
& ON NA} | JNA | ' 
Blea a e 
es 
y 30 NY \ oll A30 9 
ww "4 =z 
3 W74 3 
% 20 ¥ he 2” 20 2 
9 DOMESTIC SALES ° 
3 4 
a a 
10 INDUSTRIAL AND COMMERCIAL SALES 10 
—~ 
i — 
HOUSE HEATING SALES 
— —_—e 
° ° 
MAR. JUN. SER DEC. MAR. JUN. SER DEC. MAR. JUN. SER DEC. MAR. JUN. SER DEC. MAR. JUN. SEP. DEC. 
1929 1930 1931 1932 1933 
Charts—Monthly Gas Sales: Manufactured Gas. 
Charts No. 5 and No. 6 are The second and one of importance 


monthly graphs of the manufactured 
and natural gas sales respectively, 
from Mar, 1929, to December, 1933, 
inclusive. If one studies the indus- 
trial send out graphs in both of these 
charts, it will be clearly seen that the 
industrial gas sales is the ideal load 
factor for any gas utility. 

In the ceramic industry consider- 
able gas has been used as a fuel but 
not altogether too scientifically. Re- 
cently the Committee on Industrial 
Gas Research of the American Gas 
Association in cooperation with the 
Lenox, Inc., of Trenton, N. J., Prof. 
Brown of Rutgers University and 
the Surface Combustion Company of 
Toledo, Ohio, have developed after 
several years research, a continuous 
type direct heated walking beam 
ceramic kiln for the firing of gloss 
chinaware, which has been accepted 
by the industry. This operates at 
temperatures exceeding 2300° F. 
with an operating cycle of 2700 
hours in a 60' kiln. This is only one 


is that of summer air conditioning. 
Considerable research was conducted 
and several actual installations were 
made using solid adsorbents, such as 
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—Silica Gel, activated alumina and 
Lamisalite. The result of this will 
open up a tremendous field for gas 
sales both in the manufactured and 
natural gas territories for summer 
air conditioning. 

The writer has refrained from 
mentioning Hotel, Restaurant and 
Large Volume Cooking Equipment 
in this article because he is con- 
vinced that it would take several 
times the space already allotted but 
he realizes the fact that this is one 
of the most important phases of our 
industry. 

Sincere thanks for the assistance 
of those listed below in their con- 
tributions to the article and also for 
the permission given to use photo- 
graphs are due. 


American Gas Furnace Company, Eliza- 
beth, N. J. 

Gehnrich Oven Company, Long Island 
City, N. Y. 

Eclipse Fuel Engineermg Company, 
Rockford, IIl. 

Surface Combustion Company, Toledo, 
Ohio. 

Mears-Kane-Ofeldt 
Philadelphia, Pa. 

G. S. Boldgett Company, Burlington, Vt. 

Robertshaw Company, Y oungwood, Pa. 

Standard Gas Equipment Corp., New 
York, N. Y. 

New Haven Gas Light Company, New 
Haven, Conn. 

Peoples Gas Light & Coke Co., Chi- 
cago, Ill. 

Philadelphia Gas Works, Philadelphia, 


ra 
Equitable Gas Company, Pittsburgh, Pa. 
The Brooklyn Umon Gas Co., Brook- 
lyn, N. Y 


American Gas Association, New York, 
Y 


Company, Inc., 


Byllesby Engineering Co., Chicago, Ill. 
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UNMATCHED PERFORMANCE! 


The exceptional performance for which the 
Partlow Gas Burning Equipment has become fa- 
mous, is due to the fact that this burner is auto- 

matic in every detail and absolutely safe. 


The main gas supply cannot be turned 
on until the pilot has been lighted and has 
burned for two minutes. Even 
under the most unfavorable con- 
ditions it will not flash back. 


PARTLOW 
AUTOMATIC 


GAS-BURNING 
EQUIPMENT 


Investigate the merits of the Partlow Automatic Gas Burning Equipment, 
its positive temperature control, and the ease with which it can be in- 
stalled in any convenient place. Write for full particulars. 


THE PARTLOW CORPORATION, New Hartford, N.Y. 


Manufacturers of Temperature Controls, Safety Gas Valves and Gas Burning Equipment 
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History and Develop- 


ment of Gas Meter 
(Continued from page 41) 


life of materials employed in its con- 
struction.’ The present-day meter is 
a reliable instrument in every respect. 
It is manufactured under most ex- 
acting specifications and may be used 
with the utmost confidence in its con- 
tinued accuracy as a measuring de- 
vice comparable to that of a first- 
class timepiece. 

In the present epoch in the history 
of the gas meter has appeared the 
high-capacity consumers’ meter, the 
iron-case consumers’ and industrial 
meter, the Rotary station meter, the 
Thomas electric-gas meter, the Con- 
nersville positive displacement meter, 
and the orifice meter. In this his- 
tory, we have confined ourselves 
chiefly to the briefest of descriptions 
of principles involved. There has 
been much development of detail, 
both in design and materials em- 
ployed, which has greatly improved 
the art of measuring gas but of 
which space does not permit discus- 
sion. Perhaps the latest develop- 
ment along this line, and one of far- 
reaching importance, is the improve- 
ment that has been made in the tan- 
ning of leather for use in meter 
diaphragms. 

We pause in retrogression of a 





Three Old-Timers 
Upper left— Two 
Diaphragm, Slide 
Valve Type, 1846. 
Right—D. McDon- 
ald Co., 1856. 
Lower left—Amer- 
ican Meter Co., 2 
Light Wet Meter. 


75-year period in the gas industry 
corresponding to the life of the 
American Gas Journal. Since the 
time of Glover’s improvement of the 
“dry” gas meter, this paper has de- 
scribed upon its pages all of the de- 
velopments in the gas meter from 
that time to the present, extending 
through two epochs of progress. We 
know it will continue to depict this 
progress as time goes on, but as to 
when the present epoch in the de- 
velopment of the gas meter will end 
we cannot now foresee. 


——_+j?-+____ 
Reminiscences 
(Continued from page 27) 


delegation of Englishmen came over 
to Paris to attend the French meet- 
ing, visit the International Exposi- 
tion and see the illumination by Jab- 
lochkoff electric arc lamps of the 
Jardin de L’Orangerie. This being 
one of, if not the first commercial 
installations of electric lighting was 
of great interest to all gas men 
whatever their nationality. 

Between these trips there was the 
additional contact with the gas busi- 
ness of many days spent at the gas 
works and gas office in New Orleans, 
In common with all other gas com- 
panies of any size at that time, part 
of the equipment was a carpenter 


. Shop, a blacksmith shop and a meter 
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repair shop. The first two were at 
the works and the third in an an- 
nex to the office. I would frequent- 
ly spend Saturday morning at the 
works, dividing most of the time be- 
tween the blacksmith and carpenter 
shops, with tours of inspection 
around other parts of the plant, and 
Saturday afternoon (there was no 
Saturday half-holiday in the seven- 
ties) at the office and especially the 
meter shop. Incidentally, at that 
time the New Orleans Gas Light Co. 
used wet meters exclusively, con- 
ditions as to climate and saturation 
of the gas with moisture when it 
reached the meters being very fav- 
orable for that type of meter. 

When there is added to the con- 
tacts which have been described the 
tacit understanding that I was to 
become a gas engineer it can readily 
be seen that I was steeped in the 
atmosphere of the gas business long 
before my name found a place on 
any pay roll. 


(To be continued) 
——+{&—_—_ 


John Gilpin Rides Again 


(Continued from page 37) 


and hostler, of teacher and pupil. 
And, 

“Ach, Gott, Herr Riley,” the 
closing remarks of Hechter there at 
last, “As a horseman, what an editor 
you would make!” 

And that, girls and boys, is the 
true story of how the AMERICAN 
Gas JOURNAL got as its editor the 
Man on Horseback, Henry M. Riley! 

—_—_+}-—___ — 


Changing Requirements 
(Continued from page 30) 


as a significant unit in American 
practice. It had already been used 
by the British as a brief way of de- 
scribing 100,000 B.t.u. And the pric- 
ing of gas per therm has been prac- 
ticed in a number of important 
cases. 

It would be forecast, rather than 
history, to tell the story of the devel- 
opment of the new system of sale of 
gas purely on a _ price-per-unit-of- 
energy basis. That is a development 
which is just beginning. It is also a 
development which is vital to the 
wellbeing of the industry if it is to 
gain and hold industrial gas custom- 
ers in sufficient numbers to furnish 
the required base-load business of 
the industry. 

When another quarter century 
passes and American Gas Journal 
has its Centenary Issue, it will be 
appropriate to discuss the history of 
adoption of the therm as a unit of 
gas supply. 
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Development of Distribution Tools 


and Equipment 


(Continued from page 84) 


successors. In almost any gas dis- 
tribution system which has grown 
over a period of forty years or more 
there are many underground pipes, 
the location of which is unknown or 
imperfectly known. 


One of the developments which 
greatly assists gas distribution men 
of today in locating underground 
structures, without undue excava- 
tion cost, is the wireless pipe locator. 
This device which is doubtless well 
known to most operators of large 
distribution systems, can, under fa- 
vorable circumstances, furnish a vast 
amount of information relative to 
underground pipe. Quite often in 
tracing the course of a buried ser- 
vice, the operator of today wonders 
what mental process his predecessor 
must have gone through to locate 
pipes as they are found to exist. The 
deviation from expected conditions 


is the factor which makes an instru- 
ment of this kind especially valuable. 

The foregoing, by no means ex- 
hausts the applications of modern 
science to the problems of the Gas 
Industry. Many devices and appli- 
ances have been suggested and tried 
out in particular locations and, while 
they may not have been generally 
adopted and may require further de- 
velopment, they give at least promise 
of ultimate success. For example, 
an instrument has been devised re- 
cently which is designed to locate 
leaks in gas mains and services by 
sound waves, amplified by radio 
equipment. Such devices, while 
doubtless subject to certain limita- 
tions, point the way to further de- 
velopments. 


It seems a far cry from the under- 
ground pipe line to the airplane, yet 
the latter has been used successfully 
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in surveying and photographically 
mapping routes for cross-country 
transmission lines. Some use has 
also been made of the airplane in pa- 
troling pipe lines. A serious break 
in a high pressure line throws into 
the air a cloud of dirt which may be 
readily spotted from an airplane. 

It is only reasonable to suppose 
that the future will show as rapid 
progress as the past. The Gas In- 
dustry, on account of its age, has 
often been regarded as an ultra- 
conservative and unprogressive busi- 
ness. During the past thirty-five 
years, however, an increasing num- 
ber of technically trained men have 
taken up the problems of the Gas In- 
dustry as their life work. These 
young engineers are thoroughly alive 
to the technical and financial respon- 
sibilities of the Industry. They are 
ready and eager to accept any im- 
provements in equipment or tech- 
nique which give promise of facili- 
tating work and cutting costs. The 
American Gas Association through 
its various agencies has contributed 
greatly to the solution of our prob- 
lems, and last but not least, the gas 
journals have done their bit by dis- 
seminating useful and up-to-date in- 
formation. 
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Stopcock Seals for iron body or all brass stopcocks 
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Three-Quarters of A Century of Water 


Gas Progress 
(Continued from page 49) 





A. B. C. Mechanical Grate, Baltimore. 


hydraulic control, the Kennedy 
(Bartlett-Hayward Co.) automatic, 
hydraulic, electric control, the West- 
ern Gas Company’s “Piston Type” 
automatic, hydraulic control, the 
United Gas Improvement Company’s 
“Type B” automatic, hydraulic con- 
trol and the Western Gas Company’s 
“Chain Type” automatic, hydraulic 
control. 

The chief contributions of the au- 
tomatic control are, one—the main- 
tenance of a uniformly timed and de- 
sired cycle hour after hour ; two—the 
elimination of minute supervision of 
set operations, and three—the safety 
features through maintaining proper 
sequence of valve movements and 
furnishing an automatic shut-down 
in case of failure of electrical sup- 
ply. The modern controls are far 
superior to the old controls, from 
the standpoint of adjustability and 
flexibility of operation. 


Low Pressure Steam and Accumu- 
lators—A discovery of more than 
passing interest to the economics of 
water gas manufacture was made 
when it was found possible to substi- 
tute the use of low pressure or “ex- 
haust” steam for high pressure steam. 
This application was first made about 
1917-18 and enabled the plant oper- 
ator to utilize the steam discharged 
from the plant auxiliaries for process 
steam in the set. Due to.the inter- 
mittent demands for exhaust steam, 
it was necessary to augment the sup- 
ply with controffed additions of high 


pressure steam, so that the system 
did not reach its maximum utility 
until about eight years later, when 
the application of the low pressure 
steam accumulator was made. This 
device, of which the Smoot is the 
outstanding example, stored the low 
pressure steam whenever the demand 
was reduced and released it when- 
ever the demand was increased. It 
made a marked improvement in the 
steam economy of the water gas 
plant and the use of any high pres- 
sure steam “make-up” was practical- 
ly unnecessary. 


Waste Heat Boilers—During this 
same period the waste heat boiler was 
developed and perfected. Among the 
first applications were some which 
have not stood the test of time, such 
as one—the use of boilers to extract 
the heat from the “illuminating” or 
“make” gases ; two—the use of hori- 
zontal-type waste heat boilers, and 
three—the practice of connecting two 
sets to one blast boiler through the 
medium of a changeover valve. 

All of the later waste heat boiler 
installations have been of the verti- 
cal, fire or water tube type, connected 
to a single set by means of a suitable 
“cut-off” valve and arranged to ex- 
tract the waste heat in the form of 
sensible heat or heat of combustion 
from the blast gases only. 


Back Run System—An event of 
importance to the water gas industry 
which occurred durimg the years 1923 
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to 1925 was the inventing and per- 
fecting of the Steere Back Run Sys- 
tem, which allowed the gas which 
was made on the down-run to escape 
direct to the wash-box without the 
necessity of traversing and carburet- 
tor and superheater. This was ac- 
complished by connecting the wash- 
box and the base of the generator 
through the medium of a pipe and 
suitable valves, the latter allowing 
for the maintenance of the usual 
connection between the outlet of the 
superheater and the wash-box. The 
down run steam connection was 
transferred from the top of the gen- 
erator to the top of the superheater, 
so that the down or “back run” steam 
was superheated on its way to the 
top of the generator by the hot check- 
erbrick in the superheater and car- 
buretter, which were steam “scurfed” 
and cleaned as a result. A consid- 
erable saving in generator fuel re- 
sulted from the adoption of this sys- 
tem. Other systems which were de- 
veloped during this period to im- 
prove set economy were the Chris- 
man Down-Run Cycle (U. G. I. Co.) 
and the R. A. B. (reversed air blast 
system) ‘(Western Gas Construction 
Co.). 


Automatic Grates and Chargers— 
Although it is reported that Isaac 
Knapp in 1888 suggested the use of 
an umbrella or rocking type of grate 
for automatically removing ash trom 
the generator fire, it was not until 
1924 and 1925 that an automatic 
grate, designed by Taussig of the U. 
G. I. Company, proved its worth un- 
der actual operating conditions. This 
device was improved upon by Haug, 
also of the U. G. I. Company, who 
collaborated with Glasgow, of Hum- 
phreys and Glasgow, and is, with 
some improvements, the forerunner 
of the U. G. I. Company’s present 
mechanical generator. 

In 1926 an A. B. C. (Andrews- 
Brassert-Chapman) automatic grate 
was installed by the Western Gas 
Construction Company in the plant 
of the Chicago By-Prodyct Coke 
Company at Chicago, Ill. This grate 
has since been developed and im- 
proved upon, the most notable change 
being the replacing of the gear drive 
by hydraulic drive. 

The automatic grate has success- 
fully eliminated one of the dirtiest, 
hottest and most onerous tasks con- 
nected with the water gas industry, 
namely—the usual routine, cleaning 
of the generator fire. Its use has re- 
sulted in more uniform generator 
conditions and in a higher use factor 
on the water gas set. 

Simultaneous with the develop- 
ment of the automatic grate, we find 
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the development of the automatic 
charger, which automatically distrib- 
utes the desired amount of fuel on 
the generator fire on each run. 
Among these devices the 
(Semet-Solvay), the U. G. I. and 
the Howard (Western Gas Construc- 
tion Co.) have been perfected and 
assist materially in reducing the lost 
time on the water gas set by remov- 
ing the necessity for shutting down 
operations in order to introduce the 
solid fuel charge. Chargers also as- 
sist in maintaining more uniform 
generator and set temperatures by 
introducing a small charge every cy- 
cle instead of a heavy charge every 
half hour or more. 


Fuel Oil Systems—Faced with the 
necessity of substituting heavier 
grades of oil for gas oil as carbu- 
rant, the water gas industry as far 
back as 1920 laid the foundations 
for the present successful adaptation 
of its equipment to the utilization of 
heavy and residuum oils. The first 
successful attack on this problem was 
made in 1920 by Dashiell of the Phil- 
adelphia Gas Works Co., by his in- 
vention of the checkerless carburet- 
ter and high pressure, nebulizing oil 
spray. This system employed an 
empty carburetter as distinguished 
from the usual checker filled carbu- 
retter and used high pressure to 
atomize the heavy oil. 

With this system to build upon, 
the U. G. I. Company in 1929 devel- 
oped and perfected its heavy oil sys- 
tem for using fuel oils as carburants 
and that part of the carbon residues 
deposited on and in the fire as gen- 
erator fuel. This system employs 
the “marginal blast” or secondary 
air blast at the top of the generator 
and injects part of the oil on the 
generator fire, part on the uprun and 
part on the down or backrun, and 
the balance in the carburetter, the 
latter being arranged so as to facili- 
tate the removal of the carbon resi- 
dues deposited in this chamber. 

Shortly afterwards the Western 
Gas Construction Company devel- 
oped and perfected the R. A. B. heavy 
oil process. In this process all of 
the oil is sprayed onto the generator 
fire, part on the down or backrun 
and the balance on the uprun. The 
fire has previously been heated from 
below, by the usual blast, and above, 
by the “reversed blast.” This re- 
versed blast is forced down through 
the fire after having been superheat- 
ed in the superheater and carburet- 
ter, which chambers it also “scurfs.”’ 
The gaseous products of the reversed 
blast are either discharged through 
a “front stack” or are sent to the 
wash-box. 


Steere’ 








Another process which has re- 
cently been advocated for the use of 
fuel oil is the Semet-Solvay process, 
which utilizes an “ignition arch” at 
the top of an otherwise empty car- 
buretter to vaporize and distill that 
portion of the oil which is sprayed 
from nozzles inserted through the 
walls of. the carburetter. These noz- 
zles discharge the oil mist upward 
and counter to the flow of the gas. 
The balance of the oil is sprayed 
onto the top of the generator fire, 
a portion being delivered during the 
uprun and the balance during the 
down or backrun. 


Reforming Process—In many lo- 
calities the gas manufacturer finds at 
his disposal quantities of oil refinery 
gas or natural gas at a price which 
warrants the utilization of such gases 
as raw material in the manufacture 
of water gas. Here again, the water 
gas set has demonstrated its flexibil- 
ity and adaptability. Im 1928 Perry 
of the U. G. I. Company perfected 
a method for the “reforming” or 
conversion of high B.t.u. gases, such 
as refinery gas, into gases with B.t.u. 
and physicial characteristics, suitable 
for city use. Odell developed a 
method for converting natural gas 
to gases of lower B.t.u. on a water 
gas set. In both processes solid fuel 
and steam are used to effect the 
breaking down of the higher hydro- 
carbons, 


Oil Gas Process—The most recent 
demonstration of the all-around util- 
ity of the water gas set is the Re- 
fractory Screen Oil Gas Process, 
which is advocated for the manufac- 
ture of gases of high B.t.u. as a 
standby in the event of interruption 
of a natural gas supply. In this 
process, a bed of refractory material 
placed upon a few rows of checker- 
brick, takes the place of the usual 
generator fuel bed. The set is 
brought to heat by an oil burner 
temporarily inserted in the generator. 
When a temperature of approximate- 
ly 2000 degrees F. has been reached 
in the “refractory screen,” bunker 
oil is sprayed on the generator fire, 
both on the “down oil run” and dur- 
ing the “up steam run.” The carbon 
residue deposited in the screen is 
burned during the following genera- 
tor blasting period by both up blast 
and down blast. During the run, gas 
oil is sprayed into the carburetter in 
the usual way to enrich the fuel oil 
gas-blue gas mixture to the required 
B.t.u. 

This brings to a close a review of 
the major developments in the water 
gas industry during the last seventy- 
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five years. The reader can judge 
that real progress has been made and 
that this has stabilized and advanced 
the water gas manufacturing branch 
of the American gas industry. 

The writer gratefully acknowl- 
edges the assistance obtained from 
articles by F. H. Morton, “A Half 
Century of Water Gas,” American 
Gas Light Journal, July 19, 1909, 
and J. A. Perry, “Fifty Years of U. 
G. I. Gas Developments,” U. G. I. 
Circle, June, 1932, and from the 


Centennial Number of the Baltimore 


Gas and Electric News, June, 1916, 
and various other sources which fur- 
nished the basis for this history. 





Gas Fanks 
Now and Then 


(Continued from page 7?) 


try, I have obtained the services of 
my friend, Ray Martin, to design 
for me a gas holder in modernistic 
style, in keeping with the trend of 





the times. I have selected as a site 
for it the old reservoir in Central 
Park, and believe that funds can be 
obtained from the PWA for its con- 
struction. J am not undertaking, at 
this time, to disclose whether this 
type of holder is wet or dry. No 
one should ask Martin because he 
does not know either. However, the 
penthouses atop will create a sus- 
picion that some part of the holder 
will be moist. 
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A BENCH FURNACE 


FOR GENERAL SHOP USE 
The Johnson No. 118 Combination Bench 


Furnace is a real utility furnace. A melt- 
ing pot and bench furnace for heat-treat- 
ing and heating soldering coppers—all in 
one unit. One small investment brings 
a furnace that will perform all the heating 
jobs in the aver- 
age shop. Be sure 
to investigate the 
Johnson No. 118. 
Write for details. 


















a 


NON CORROSIVE 


va . NON CARBONIZING 

















Made 
To your individual designs 
Ask for Booklet 31 


AMERICAN LAVA CORPORATION 
25-29 William Street 
CHATTANOOGA, TENN. 


Sales Offices 
Boston—80 Federal Street, Newark—Globe Indemnity Bldg. 
Room 223 ; 2 
Chicago—1112 Merchandise Mart St. Louls-—16235 Locust we 
Cleveland—Newman Stearns Bldg. 52” Francisco—163 Second St. 


Washington—Room 441, Evening a “padi South Broad 
Star Bldg. 


Manufacturers of Heat Resistant Insulators 











CORPORATION 















Leading manufacturers 
now use Chace Bimetal 
because of its sensi- 
tivity, accuracy and 
dependable operation 
under all conditions. 


Furnished in: 
Rasconmaed e STRIPS « FORMS 


The CHACE 
a BIMETAL 


WwW. M. CHACE VALVE co. 





mom me) Be if t h 





) THE MERCOID mom 


HERMoSTA i 


 Keeneds with te He : 





Standard Flatway Brass 
GAS STOPS by kitson 





G-201 Flat Head 
Standard Standard 


G-203 Tee Head 


GROUND KEY GAS STOPS. . . Standard, Extra, 
Special or Heavy Service Types—with Flat Heads, Square 
Heads, Lock Wings, Lever Handles, etc.—all Brass 
Stops or Iron Body Stops with Brass ‘Plugs—they’ re all 
made by Kitson and backed by over.35 years’ experience. 
You eliminate chance when you purchase Kitson Prod- 
ucts, for i ‘guaranteed” as to MATERIAL and 


WORKMANSHI P. 
Insist upon the “*K-Co” mark 
We suggest that you write us for LITERA- 


TURE and DATA regarding all our Gas Com- 
pany Products. 


KITSON CO. 


WESTMORELAND & STOKLEY STS. 
PHILADELPHIA PA. 
Address Dept. ‘“‘G” 











May, 1934—American Gas Journal 


Condensing, Scrubbing 


and Purification 
(Continued from page 66) 


rived from the manufacture of alu- 
mina from Bauxite was imported 
from Europe. It possessed the ad- 
vantage of being immediately ready 
for use after mixing with shavings 
and it was also more active than the 
old home-made iron borings oxide. 
Natural bog ores were used during 
war years, with a scarcity of cheap 
iron and failure of the European 
market to supply the precipitated 
material. Passing over liquid purifi- 
cation which was developed after the 
war period and will be discussed in 
following paragraphs, there were no 
marked changes in dry box purifica- 
tion until about 1930. Then new 
high powered oxides were developed 
by all the manufacturing companies. 
Lavino now has their activated iron 
oxide, Gas Purifying Materials Com- 
pany is making a G. P. M. iron 
hydroxide, Connelly Iron Sponge 
Company have improved their prod- 
uct and Alpha Lux Company is mix- 
ing their precipitated ferric hydrox- 
ide with granulated blast furnace 
slag. These improvements have com- 
pletely eliminated the old home-made 
material, in that more than double 
the sulphur absorption of previous 
years is now being obtained 


Evolution From Cast Iron 


Space does not permit a detailed 
description of the development in 
purifying boxes from the old cast 
iron water sealed box operated with 
a center seal valve to the modern 
elevated welded steel boxes, with dry 
seals and elaborate valve systems for 
reversing boxes, hopper bottom for 
rapid discharging and elevator with 
Gantry cranes for filling. The evo- 
lution went from cast iron boxes 
with steel covers and dry seals, 
housed in buildings, to underground 
concrete boxes, to outside insulated 
boxes, to the elevated box. Many 
organizations, such as the Semet 
Solvay Corporation, Gas Machinery 
Company, Western Gas Construction 
Company, Cruse Kemper Company, 
Bartlett Hayward Company and 
Stacey Brothers have been aggressive 
in making improvements in dry puri- 
fication equipment. 

Boxes have been designed witn 
valve arrangements to permit of 
backward rotation, reversal of flow 
through the box, revivification in 
place. Perhaps the latest develop- 
ment in dry box purification is an 
installation of the Semet Solvay En- 
gineering Corp. at Havana, in which 
the box contains four compartments 


with forward and backward rotating 
manifold and the material is not re- 
moved until fully spent. One com- 
partment is revivified every day. The 
method of revivification is the recir- 
culation of gas through the box, with 
the addition of a small quantity of 
air for the oxygen sulphur reaction. 
Blowing is carried on until the oxy- 
gen passes through the bed of oxide 
without reaction with sulphur, or 
change in the original 4 per cent 
oxygen content. 


Liquid Purification 


The removal of sulphur by liquid 
purification process is one of the 
outstanding developments of the last 
two decades. Recognizing the need 
of a process which reduces ground 
space occupied by dry oxide boxes, 
which is more economical and, in ad- 
dition, will remove all the cyanide 
from the gas, the Koppers Company 
Engineers, under the leadership of 
Dr. F. W. Sperr, brought out the 
Seaboard process about 1920. This 
process proved to be very successful 
from the beginning. The gas is 
scrubbed in a packed tower or ab- 
sorber with a clear soda ash solution. 
The spent solution resulting is then 
aerated in another packed tower or 
actifier, by blowing a current of air 
through the descending spent solu- 
tion. The regenerated soda is recir- 
culated back to the absorber and then 
through the actifier many times. The 
air containing hydrogen sulphide and 
cyanide impurities is discharged to 
the atmosphere through a tall stack. 
Where the objectionable odors pre- 
vent such a practice, it is conducted 


to the boilers, producers, or ovens. 


and there mixed with the air sup- 
plied for combustion. More than 
forty-one plants now employ this 
process, purifying 300,000,000 cu. ft. 
of gas daily. When complete re- 
moval of sulphur from gas is re- 
quired, the oxide boxes are used as 
catch boxes to remove the final traces. 

When no suitable means to use 
the actified air in combustion proc- 
esses are available and the odor is 
objectionable, one of three sulphur 
recovery processes may be used, if 
liquid purification is desirable. The 
Thylox process, employing arsenic 
with soda ash as a clear solution, is 
recommended for locations where the 
recovered sulphur can be used, either 
as a fungicide or for sulphur burn- 
ing. The Ferrox process using an 
iron compound suspended in soda ash 
solution may be selected when credit 
from the sale of sulphur is not so 
important. The Nickel process is 
recommended for gases which con- 
tain no hydrocyanic process. The 
scrubbing solution employs a nickel 
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salt suspended in soda ash and the 
nickel serves as a catalyzer to convert 
the absorbed hydrogen sulphide to 
the sulphur. Details of these proc- 
esses can not be given in this article, 
since detail has been purposely 
avoided hitherto. 

It is sufficient to state that a thi- 
onizer, either of the tube type, flota- 
tion machine or pressure tower, takes 
the place of the actifier of the Sea- 
board process. Air blown through 
the thionizer produces a_ sulphur 
slurry, which overflows into a tank, 
is subsequently filtered and the press 
cake sold as agricultural sulphur. 
The press cake may be melted in an 
autoclave and brimstone produced 
for use in the sulphur burners ot 
paper mills or sulphuric acid plants. 

In the candlepower days nitrogen 
was recognized as an undesirable di- 
luent. ‘The latest practice of today 
condemns the presence of nitrous 
oxide, which compound, in the pres- 
ence of oxygen and certain unsatu- 
rated hydrocarbons, results in the 
formation of a vapor phase gum as 
a fine fog which defies retention on 
filters and eventually causes much 
trouble in pilot stoppages. Even the 
liquid purification plant fails to re- 
tain the nitrous oxide. The use of 
dry oxide catch boxes made slightly 
alkaline with a little ammonia in the 
gas seems to be the best remedy. The 
United Engineers and Contractors 
have also developed a new stop pilot 
of spiral type to combat this nuis- 
ance. 

This brief summary of condensing, 
scrubbing and purification practice 
would not be complete without men- 
tioning dehydration practices, used 
to remove moisture completely and 
prevent corrosion of mains. There 
are a few plants in this country 
where dehydration is practiced. The 
Koppers dehydration plant using a 
solution of hygroscopic salt has been 
proven very effective. It has been 
found necessary to prevent dust 
trouble and excessive leakage of old 
joints by fogging the gas with oil, 
using either atomizing or waporizing 
equipment. The Western Gas Con- 
struction Company has been quite 
active in this development. 

In this present modern age man- 
agements are stressing the impor- 
tance of salesmanship and _ load 
building, which is quite essential to 
the future progress of the industry. 
Let us not forget, however, that the 
efforts of research men and engi- 
neers have done much to provide a 
product which meets the very exact- 
ing requirements of purity and pres- 
sure, to give satisfactory service to 
the more exacting public of modern 
times. 
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Used by many of the 
large Gas Companies and 
Meter Manufacturers. 


Besse’s leather is fully 
hemlock bark, pit tanned and 
naturally dried. We leach 
our bark in our Maine tan- 
nery. It takes us a minimum 
of five weeks to tan our 
leather. 


RECHROME 
METER LEATHER 


After this leather has been 
fully tanned in hemlock bark, 
we then reprocess it into 
Rechrome Meter Leather, 
which leather has proven so 
valuable to many gas com- 
panies. 


RECHROME 
LEATHER 
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out affecting the diaphragm 
in any way. 
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mend its use by all Gas Com- 
panies. 
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51 South St., Boston, Mass. 
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G. N. BANKART—W. A. SMITH 
177 William St., New York City 








Seventy-Five Years 
in ‘Gas Analysis 
(Continued from page 52) 


and, requiring neither thermometric 
or barometric corrections, it was 
capable of giving more rapid and 
comparable analyses. It consisted 
only of bell-glasses placed within jars 
as absorption vessels and means for 
measuring and conducting the gas in 
and out of these vessels. A solution 
of caustic potash was used in one jar 
for absorbing carbon dioxide and in 
another an ammoniacal solution of 
ammonium chloride, the interior of 
its bell-glass being filled with copper 
gauze. This was used for absorbing 
carbon monoxide and oxygen. A 
third absorption jar containing alka- 
line pyrogallate was also used for de- 
termining oxygen separately. The 
original Orsat apparatus was port- 
able and immediately found favor 
with gas chemists. The numerous 
modifications and improvements 
which have appeared from time to 
time bespeak a high tribute to the 
general utility of this instrument and 
also a keen desire to remedy its 
shortcomings. 


Lunge Nitrometer 


About 1880 Winkler, Lunge and 
others introduced refinements in the 
Orsat apparatus which made it pos- 
sible to carry out a more complete 
analysis, Lunge having added a con- 
trivance for burning hydrogen by 
means of heated Palladium asbestos. 
In this period the Lunge nitrometer 
came into use for certain kinds of 
gas analysis and also the Hempel 
burettes and absorption pipettes. The 
simplicity and ease of manipulation 
of the Hempel pipettes was appre- 
ciated by the fact that they were used 
by many chemists with increasing 
favor, and many modifications have 
appeared. Improved forms are well 
known to present day gas chemists, 
many of whom prefer to use them 
instead of more elaborate and recent 
apparatus, 

Chemical control in the gas-works 
was being put more and more into 
practice at this time. It was more 
necessary to test the raw materials, 
the by-products and to keep a check 
on the manufactured gas by analyz- 
ing it. Natural gas was being used 
for heating and lighting, carburetted 
water gas was being made in plants 
based upon Lowe’s principle, and was 
coming into use more and more for 
re-inforcing coal gas, so that the de- 
mands upon the gas chemist gradual- 
ly were growing and especially was 
this true for the rapid analysis of 
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gas. It was realized that with more 
efficient apparatus to check the gas 
composition from day. to day that 
disturbances and fluctuations in the 
manufacturing processes might come 
to light. Accordingly, the very im- 
portant problem of devising more 
rapid and accurate methods and ap- 
paratus for the analysis of gas 
claimed the attention of a number of 
investigators. 


Elliott’s Apparatus 


In an apparatus worked out by 
Rauolt the gas was treated with sev- 
eral reagents, one reagent being re- 
moved before another was added. 
This was only accomplished by wash- 
ing out the apparatus after each re- 
agent had been used with water in 
such a manner that no gas was lost 
in the operation. In order to over- 
come this difficulty of excessive wash- 
ing Elliott devised his apparatus in 
1883, a description of which can be 
found in his paper on “A Rapid Gas 
Analysis” in the Annals of the New 
York Academy of Sciences, vol. II, 
page 372. This apparatus afforded 
a great saving in time over the use of 
other apparatus and Elliott claims in 
his paper that after some practice a 
complete gas analysis, using the ab- 
sorption apparatus and _ explosion 
burette could be made in less than 
an hour. This was a decided step for- 
ward in the analysis of gas and it 
was followed by the appearance of 
improvements in the Orsat type of 
apparatus as well as in the Hempel 
pipettes. a 

The Orsat, Hempel and Elliott 
types of gas analysis apparatus have 
been continually improved down to 
the present time; one or another of 
various forms being used by gas 
chemists. In addition to the above 
types an apparatus devised by More- 
head has been in use since the turn 
of this century. This too has been 
modified and improved, but is wide- 
ly used in gas plant laboratories, as it 
meets the ordinary requirements for 
simplicity in design and operation 
and gives results that can be readily 
duplicated. 

A very recently improved form of 
the Orsat instrument is the Orsat- 
Burrell apparatus, which was devised 
in order to incorporate the improve- 
ments in method and mechanical de- 
sign resulting from recent analytical 
research. An important detail is a 
provision for the slow combustion of 
carbon monoxide, hydrogen and 


methane, which eliminates the error 

due to the explosion of the hydro- 

gen-methane mixture over water. 
These various forms of gas analy- 
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sis apparatus are not adequate for 
the accurate and complete analysis 
of natural gas, which contains the 
lower paraffin hydrocarbons among 
other ingredients, but no hydrogen, 
carbon monoxide or unsaturated 
hydrocarbons. However, they are 
found useful in determining oxygen 
and carbon dioxide in this gas and in 
determining the amounts of manu- 
factured gas ingredients in a mixture 
of natural gas with coal gas or car- 
buretted water gas. 


Knowledge of the chemistry of 
natural gas and analytical methods 
for determining its constituents has 
almost been entirely developed since 
1900. The first analysis by fractional 
distillation was made about 1915, 
showing the amount of the different 
paraffin hydrocarbons present, and 
apparatus for analytical gas fraction- 
alism has only in recent years reached 
its greatest development, chiefly in 
the hands of W. J. Podielniak. 

Gas analysis has. in recent years 
been enriched with a vast amount of 
knowledge; old methods and ap- 
paratus have not only been modified 
and improved but the subject has 
been investigated from new angles, 
so that it is distinctly a separate divi- 
sion of analytical chemistry and has 
been brought by improved technique 
to a degree of accuracy comparable 
with any of the branches of analysis 
used in control work. 

The field for its application has 
been extended to such a degree that 
it not only covers the analysis of coal 
gas but also blue gas, carburetted 
water gas, producer gas, coke-oven 
gas, natural gas, mixtures of natural 
and manufactured gas, refinery gas, 
flue gases, gasoline vapors in the air, 
automobile exhaust gases and others. 








Pioneer Manufacturers of 


Refrigerator Governors 
GOVERNORETS GAGES 
METER-COPS CHECK VALVES 


Cas Indust oboicovis 


Incorpora ed 


| ; 
Long I Pon N.Y. 














Early History of 
Gas Appliances 


(Continued from page 111) 


tion shows one placed on the market 
in 1880. It had a flue connection to 
carry off the products of combustion, 
and an air inlet to carry fresh air 
from outside the room to the heater. 
A test of a 9 inch reflecting heater, 
with illuminating burner showed an 
increase in temperature, in 37 min- 
utes, of 20 degrees, with a consump- 
tion of gas of 6 cu.ft. Fifty cu.ft. 
of fresh air were admitted to the 
room through the heater. 














No. 19.—Open Fire-Place Heater. 


American Meter Co., 1881. 


One of the earliest gas logs put 
on the market was manufactured by 
American Meter Co., New York and 
Philadelphia, Pa., in 1883. 

About the same time the Sheldon 
Gas Stove Co., Providence, R. I., in- 
troduced a gas stove with an oven 
attached between the stove top and 
the chimney outlet. 

From this beginning has come the 
development of the highly efficient, 
radiant type of room heaters as we 
know them today. 

None the less, one must draw the 
inference that, up to now, the manu- 
facturers, assisted by some gas com- 
panies here and there, have done yeo- 
man duty in furnishing the ultimate 
user with appliances that leave i:ttle 
or nothing to be desired. 

What the future will produce in 
this connection is problematical ; but 
we may be sure that greater advance- 
ment will be made in the next twenty 
years than in the past two decades. 
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STOPPERS SINCE 1897 


THE GOODMAN 
STOPPER 





PATENTED 


WHEN LOCKED IN 
PLACE IT HOLDS 





THE GOODMAN-PEDEN 
STOPPER 


(* 








PATENTED 


Easily Manipulated 





GARDNER-GOODMAN 
STOPPER 


PATENTED 

A stopper for 
low and inter- 
mediate pres- 
sures, 

For use on 
cast iron or 
steel, oversize 
oN undersize 
mains. 

Easily in- 
serted in top, 
bottom or side 
of main, in 
open excava- 
tion or under 
pavements, 


For pressure 
work, use two 
or more stop- 
pers in par- 
allel. 


Sizes, 2 inch 
to 20 inch. 


SAFETY GAS MAIN 
STOPPER CO. 
523 ATLANTIC AVE. 
BROOKLYN, N. Y. 
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Some Coal Gas Notes 
(Continued from page 44) 


equipment and larries plus gravity 
have been made to fulfill the same 
tunctions as once performed by the 
more elaborate but less_ efficient 
charging and discharging machines. 

Increase in coke yield and con- 
servation of the coke have been ad- 
vanced by the invention of numerous 
quick quenching devices the newest 
of which—dry quenching (intro- 
duced within the past ten years)— 
snuffs out the fire of hot coke after 
its discharge from bench retorts 
without the addition of deleterious 
moisture. 

It is not the purpose of this rem- 
iniscent chronology to discuss the 
changes and progress made in coal 
gas equipment auxiliary to the gen- 
erating apparatus itself. Even a 
condensed tale of the changes 
wrought in the designs of hydraulic 
mains, stand pipes, condensers, wash- 
ers and washer-coolers, ammonia 
scrubbers, tar extractors, exhausters, 
purifiers, by-product recovery and 
refining apparatus and metering and 
storage facilities would occupy more 
space than has been allotted to this 
general topic. Suffice it to say that 
the progress in all of their designs 
has paralleled that of the bench it- 
self and reflects a full realization of 
the important parts they all play as 
direct~correlaries to coal gas manu- 
facture. 

Ideas on the need for and extent 
of housing gas plants have undergone 
many modifications. It was once 
deemed necessary to enclose all com- 
ponent parts of a plant even includ- 
ing holders or gasometers. With the 
advances in the art of plant design 
each element thereof has gradually 
emerged into the out-of-doors until 
at the present time practically all sec- 
tions of major equipment entering 
into the make-up of the intricate 
mechanism of a coal gas plant are un- 
housed, only sufficient housing being 
used to afford adequate protection of 
labor and delicate apparatus and to 
prevent spoilage of materials. 

The coke oven, representing as it 
does the maximum overall efficiency 
in mass carbonization of coal and 
greatest economy of _ operation 
through the development and dis- 
posal of byproducts, is without doubt 
the present ultimate in coal gas pro- 
duction for such situations as will 
permit of its employment and it is 
to this branch of the industry that 
much of the credit is due for many 
of the effective improvements made 
in coal gas bench and plant design. 

While writing of economics, even 
in the abstract, it would not seem 
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amiss to point out here that without 
the development and profitable sale 
of by-products, a coal gas plant as 
such would today have little or no 
place in the economic structure of the 
public utility business. How differ- 
ent this from the older times when 
coal gas sold for $5.00 or $10.00 per 
thousand cubic feet and even coke 
was so much dross and no products 
from the carbonization of coal were 
recovered other than the gas itself. 

In this country there are approxi- 
mately 7,800 cities and towns having 
gas service; of these, 3,070 are 
served with manufactured gas and, 
of this latter figure, 1,770 are utiliz- 
ing gas produced in whole or in part 
by the carbonization of coal. This 
indicates that the first of our manu- 
factured gases is still doing a vigor- 
ous business. 

In jotting down these notes no 
thought has been given to prescrib- 
ing a setting,—economic or other- 
wise, for coal gas in preference to 
its companions, water gas, oil gas or 
the rapidly growing natural gas 
which has already outstripped the 
others in economic usefulness. At 
the present writing each has its field. 

Practically all of the worthwhile 
changes in coal gas manufacture, and 
apparatus design and construction 
have been made since the advent of 
the American Gas Journal into the 
public utility field in 1859 and its 
sponsors may well be proud of the 
fact that through its prolific and hon- 
est dissemination of data and infor- 
mation it and they have contributed 
to its present state of perfection. 
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Home Service Fifty-Five 
Years Ago and Today 


(Continued from page 132) 

Home Service branched out con- 
siderable since 1879 when Miss Dodd 
first gave cooking lessons in Brook- 
lyn. There are now more than 300 
Home Service departments in gas 
companies with over 800 Home Serv- 
ice workers. Gas companies in prac- 
tically every state in the Union are 
represented in this list. Twenty- 
eight manufacturers of gas appli- 
ances also have Home Service direc- 
tors to co-operate with the gas com- 
panies in making the public gas con- 
scious. 

The present activities of Home 
Service are varied and the following 
summary of some of the recommen- 
dations of the 1933 Home Service 
Committee, as to how Home Service 
can best meet present day problems 
and accomplishtits vital objects, gives 
a very good idea of its development 
and scope: 

Customer Service: 

(a) Home Calls 
(1) Following the installa- 
tion of new appliances. 

(2) Complaint Calls. 
Lecture - demonstrations in 
company quarters or out- 
side. 

Individual instructions, 
which permits women to 
prepare food in company 
kitchens, making use of the 
newest equipment, under 
the direction of the Home 
Service staff. 

(d) Assistance in kitchen plan- 
ning which promotes good 
will and raises equipment 
standards. 

(e) Neighborhood projects, 
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work with foreign groups, ° 
classes for school children 
and their parents, classes in 
which small groups of 
brides or domestics actually 
use appliances. 

Trade Dealer Co-operation : 


(a) Home Calls—Sales follow 
up and complaint calls. 

(b) Instruction to dealer sales- 
men and dealer organiza- 
tions. 

(c) Demonstrations for dealer 
groups. 

(d) Kitchen planning service. 

Publicity Works: 

(a) Columns in newspapers or 
co-operation with news- 
paper cooking schools. 

(b) Radio work. 

(c) Tie-ins with organizations 
offering a home-making pro- 
gram, in order to insure a 
true story of gas. 

Home Service is now a vital part 
of the gas industry as it is building 
good will, creating a desire for mod- 
ern gas appliances, and increasing 
gas consumption. 


Genetic 
History of Distribution 


Practice 
(Continued from page 90) 

Numerous outside agencies have 
had vast effects on the gas industry. 
One of the most important of these 
was the organization of electric light 
and power companies, the first of 
which was formed in 1881. A\l- 
though the electric current took from 
the gas industry what had been a 
base load, the gas industry proved it 
contained vast resources of inventive 
and sales genius which sought and 
developed numerous sources. of 
revenue. 

Along with the auto came the im- 
provement of road surfaces. In 1893 
we find the first concrete roads being 
placed, but by 1908 only a relatively 
few miles were in existence. By 
1923 the tremendous addition of ap- 
proximately 6,000 miles per year was 
having its effect on our economic as 
well as technical activities. 

That our transmission and distri- 
bution systems warrant all the effort 
that can be put into them, is indi- 
cated by the fact that it is estimated 
that over 4,000 miles of sub-surface 
pipe lines exist, of which one-half 
are in the oil and gas industries. 

The past seventy-five year period, 
with its innumerable developments, 
has brought the gas industry from a 
minor to a major industry. looking 
backward we see a reflection of the 
tremendous future possibilities for 
the intensive use of gas. 





Note the long, sweeping corrugations in 
the radiator sides and the Niagara Cen- 
tral combustion chamber 
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GAS-FIRED AIR 
CONDITIONING 
UNI T S claim your attention 


by virtue of such exclusive engi- 
neering advances as: 


Corrugated Radiating Sections. 
The walls of the extra long radi- 
ators have deep diagonal corru- 
gations on both sides to increase 
the heating surface. These also 
impart a swirling motion to the hot 
gases contained within and to the 
surrounding circulating filtered air. 
The resultant centrifugal effect 
transfers an unusually high per- 
centage of heat. 


Central Combustion Chamber. 
The heated gases are all generated 
in a central radiating section. 
They pass into connecting side 
sections and fill them, even on 
light loads, which condition pre- 
vails perhaps 70% of the time. 
All the heating areas are utilized. 
This means a remarkable effi- 
ciency and economy. Moreover, 
with all the radiating faces giving 
forth heat evenly, room tempera- 
tures are kept more uniform. 


The use of cast iron construction 
throughout makes for indefinitely 
long life . . . The unit is self- 
contained; all controls are con- 
cealed, yet easy to get at; blowers 
and filters are readily removable. 
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The Development and Progress of the 
A GA Testing Laboratory 


(Continued from page 122) 


back-fire. Numerous other tests in- 
clude examination of the perform- 
ance of the appliance as a whole, as 
well as the performance of every 
control and accessory attached there- 
to. Efficiency, capacity, strength, 
convenience, and the justification of 
special claims are also considered. 

It is a significant fact‘that the As- 
sociation’s testing and: certification 
program does not stop with the test- 
ing and approval of appliances in its 
laboratories. An elaborate system 
of inspection is maintained. Every 
model of every type of appliance sold 
as an approved product is inspected 
at the manufacturer’s plant at least 
once each year by Laboratory in- 
spectors to insure that all appliances 
offered for sale to the public and 
bearing the Laboratory Seal of Ap- 
proval, are constructed exactly as 
the model or models approved by 
test. Approval, at the time of orig- 
inal compliance with the require- 
ments, is given to an appliance only 
for the balance of the calendar year. 


In order for the manufacturer to 
secure renewal of approval he must 
submit to an inspection of his prod- 
ucts at his factory. Approval is re- 
newed in any case only for one year. 
In addition to the right to use the 
Laboratory Approval Seal on his 
products, the manufacturer is pre- 
sented with a Certificate of Approval 
covering each model approved. Cer- 
tificates are valid only for one year, 
but may be. renewed upon the com- 
pletion of a satisfactory inspection. 
Laboratory inspectors travel approxi- 
mately 45,000 miles each year in the 
exercise of the Laboratory’s regu- 
latory powers over the production of 
certified appliances, 

The activities of the Laboratory, 
however, have never been totally re- 
stricted to the routine testing of ap- 
pliances, inspection, the development 
of sound requirements, and other du- 
ties connected with the Association’s 
approval and listing programs. Re- 
search has always constituted a vital 
and important phase of the Testing 
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Laboratory’s interest. In October, 
1930, Mr. N. T. Sellman, Secretary 
of the Laboratory Managing Com- 
mittee, said, in introducing a report 
to the Twelfth Annual Convention 
of the Association : 


“Original plans for the estab- 
lishment of the Association’s 
Testing Laboratory were based 
‘principally’ upon the assumption 
that during the first few years of 
its existence it would be engaged 
largely in appliance testing 
work. As time passed, it became 
evident that an increasing por- 
tion of its activities would be 
“devoted to research. At this 
date, approximately five and 
one-half years after its founda- 
tion, it is interesting to .. . note 
the marked growth in _ the 

~ amount of investigational work. 
During the past year, sums ex- 
pended for research exceeded 
those of three years ago by 168 
per com... 


It is a significant fact that despite 
the very unfavorable business condi- 
tions which have prevailed through- 
out the past four years, research ac- 
tivities at the industry’s central test- 
ing and research institution have been 
aggressively carried forward. 


Each of the subcommittees of the 
A.G.A. Approval Requirements 
Committee engaged in the prepara- 
tion of test standards is continually 
assigning gas research problems to 
the Laboratory. The number of such 
special studies handled per year by 
the Laboratory probably averages 
about 100, and includes projects of 
all magnitudes and varieties, some 
requiring only a few weeks to com- 
plete while many others extend over 
months and in some instances re- 
quire years to arrive at a satisfac- 
tory solution, At its present stage 
of growth, the Laboratory undoubt- 
edly is better equipped to cope with 
such a wide variety of gas appliance 
and accessory problems than any 
other single agency. Practically 
every conceivable phase of domestic 
gas application may safely be said 
to have been touched upon at one 
time or another and in greater or 
lesser degree by the Approval Re- 
quirements Research Department of 
the A.G.A. Testing Laboratory. 
Nearly every specification accepted 
by the interested committees is in 
part a result of extensive Labora- 
tory research. A listing of these 
projects would manifestly be quite 
impractical. Notwithstanding, it is 
definitely known that these investi- 
gations have exerted a marked effect 
upon the design of new appliances, 
and are not only of tremendous im- 
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portance to the success of the whole 
testing program, but are of exceed- 
ingly great value to appliance manu- 
facturer members of the American 
Gas Association. 


Apart from research associated 
with the development of approval, 
listing and installation specifications, 
the Laboratory is also always en- 
gaged in several major research 
projects of extensive influence and 
great importance to the industry in 
general. These problems, usually 
financed by special appropriations by 
the Executive Board at the instance 
of A.G.A. committees interested in 
particular phases of the gas busi- 
ness, extend into many fields and 
frequently require years to complete. 


Listed below are some of the more 
extensive research investigations con- 
ducted by the American Gas Associ- 
ation Testing Laboratory: 


Mixed Gas Research 

Cast Iron Pipe Joint Research 

Development of a Method for Test- 
ing Welded Pipe Joints 

Investigation of the Characteristics of 
Burning Gas With Preheated Air 

Research in the Elimination of Noise 
in Industrial Gas Burners (com- 
pleted) 

Research in Fundamentals of Com- 


bustion Space Requirements in 
High Temperature Gas Furnaces 
(completed) 





Investigation of the Effects of Oper- 
ating Temperature Upon Industrial 
Gas Combustion 

Investigation of the Effects of Fur- 
nace Pressure Upon Industrial Gas 


Combustion 

Research on Heavy Duty Hotel 
Ranges 

Special Investigation of Automatic 


Ignition and Safety Devices for 
Gas Ranges 

Study of the Flow of Gas Through 
Orifices 

Investigation of Domestic Cooking 
and Water Heating by Gas and by 
Electricity 

Investigation of the Effects of Gas 
Savers on the Performance of Gas 
Appliances 

The Mixed Gas Research carried 
on at the Laboratory under the su- 
pervision of a committee, headed by 
Mr. F. C. Weber, serves well to illus- 
trate the scope and significance of 
certain Laboratory research activi- 
ties. This study, which extended 
over some five and one-half years, 
involved the making up and use of 
more than 250 different kinds of 
gases, and the making of over 175,- 
000 separate tests. This study will 
unquestionably prove of increasing 
value to our industry through the 
years to come. 

It will be seen that the American 
Gas Association Laboratory, con- 
ceived, supported, and operated by 
the gas industry, affords an unbiased 
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source of original constructive 
thought and a common central agency 
serving as a medium through which 
interested member companies may 
enjoy services and resources other- 
wise unavailable. In both of these 
roles, as well as in the essential one 


‘of supplying the means by which the 


gas industry regulates itself in the 
public’s interest, the American Gas 
Association Laboratory has, in the 
nine years of its existence, been emi- 
nently successful. 


The Gas Show Window 
A Youngster That 
Matured Rapidly 


(Continued from page 135) 


offered for sale. This is the job mod- 
ern window advertising is doing and 
will continue to do until some better 
method of creating sales is devel- 
oped. 
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FOR SALE 


For SALE: One complete carburetted water gas 
plant consisting of one six-foot GMCO set, blow- 
er, purifiers, washer, scrubber, compressor, relief 
holder, oil storage tanks, accessory pumps and 
Truscon steel building. We invite inquiries. Ad- 
dress Box #1054 c/o American Gas Journal, 53 
Park Place, N. Y. C. 
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